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Suggestions relating to a mode of constructing Steam Boilers to guard 
against Explosions. By Exsxine Hazarp, C. E. 

The numerous disasters which are oc- 

yr, curring trom the bursting of steam boil- 

<7 ers, render it important that every plan 

‘|| should be suggested which has the least 

Ichance of remedying the evil. I there- 

» fore propose the following for the consi- 

deration of the Institute. A is a steam 

7 boiler, of which B is the high water line, 


| 
| 
: 
| # and C the line below which the water is 
never intended to sink, D isa pipe in- 
] troduced into the boiler, so that the up- 


; per edge of the entrance into it may be 
just at the lowest water line, and having 


the valve E like the common safety valve, From this construction it is evi- 
dent that when steam forms in the boiler, a column of water will be forced 
up into the pipe D, the height of which, together with the weight of the valve 
E, must be adjusted so as to balance the highest pressure at which the en- 
gine is intended to work. Should the steam rise above this pressure, the 
water will raise the valve E, and escape into the receiver F F, from which 
itmay be conducted through the pipe G, to a little water wheel, which will 
ring a bell near the engineer, and thus give him notice of the fact, when by 
raising the usual safety valve H, he may relieve the boiler by letting off the 
steam. Should the water sink too low in the boiler, the steam will imme- 
diately rush into the pipe D, and displace the column of water in itmthe 
valve E, without this column of water, will not retain the steam, which will 
then escape, and by its noise give notice that there is a deficiency of water 
in the boiler. ‘The pipe D may be of such large dimensions as to let off 
without danger the whole steam from the boiler, and thus effectually pre- 
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vent explosions, Small pipes, with valves, like D, may be introduced at dif- 
ferent heights in the place of gauge cocks. The higher these pipes are car- 
ried, of course the less weight will be necessary in the valves, as the columns 
of water in them form a portion of the counter balance to the steam. 

In sea vessels, the boilers should be divided, by wooden partitions, into 
small compartments, to prevent portions of the boiler being exposed dry to 
the fire even when there is sufficient water in the boiler, by the vessel being 
kept on an uneven keel by along wave. 

Ihe above principle is applicable to boilers for heating water connected 
with our water works, where the pressure of the head is constantly upon 
them, Suppose A to be one of these boilers in a situation where the pres- 
sure of the water is equal to SO Ibs., with the pipe I, inserted at the highest 
point of the boiler. If this pipe were carried up about 60 feet, it would 
require no valve on top to close it, as the column of water would balance 
the pressure; but there are few situations where it would be convenient to 
carry a pipe sohigh. Make the pipe 20 feet high, and the column of water 
would equal 10 Ibs., and by adding a valve of 20 |bs., you would resist the 
pressure of the water. But any steam forming in the boiler, would displace 
the column of water, and leave only the 20 Ibs, pressure in the valve to re- 
sist the passage of the steam, which would be urged forward by the 50 Ibs, 
pressure of the water works,and would continue to escape until the col- 
umn of water again rose to the valve and equalized the pressure. 

June 22d, 1838. 


Physical Science. 


To tae ComMITTEE ON PusticaTION oF THE Faanketn INSTITUTE. 
Experiments on Spontaneous Evaporation, By James P. Esry. 


On the 2nd April 1831, I hung up two porous earthen pots, which I kept 
constantly filled with water, one in the shade, and the other in the sun 
The superficies of each was thirty square inches. I supplied these, from 
day to day, from two vials each containing 12 ounces of water, ay orrdu- 
pois. 


The pot in the sun evaporated, The pot in the shade evaporated, 
April 2nd to April 8th 12 oz, April 2ad to April 10th 12 042 
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Experiments on Spontaneous Evaporation. 


On the same day, April 2nd, 1831, I also placed three tumblers of 
glass in the sun, one of them, in the open air, kept filled with water, and two 
sunk in the ground up to the rim, one of them was kept filled with water, 
the other with wet earth. From the 2nd of April to the 19th of May the 
tumbler in the open air had evaporated 214 ounces, and each of those sunk 
in the earth 11 ounces, avoirdupois, On the 12th of June the sunk tum- 
bler with water evaporated 21} ounces, and on the 13th June, that is, one 
day longer, the tumbler with wet earth had evaporated 21} ounces from 
the 2nd of April. The experiments with the two sunk tumblers were soon af- 
ter discontinued in consequence of an accident—but the tumbler in the open 
air had evaporated 21} ounces more on the 18th of June, and 21} ounces 
more on the 24th of July. The area of the interior of the rim of each of 
these tumblers was 12 square inches. 

It will be seen from these experiments, that about 2} times as much 
evaporated from a square inch of surface of the porous pot in the sun as 
from the sunk tumblers in the sun, which can be accounted tor from the 
readiness with which the vapour, as soon as formed, would be removed from 
the surface of the porous pot; for I have demonstrated since, by experiment, 
that if the film of vapour is not removed from the surface of a humid body, 
by the motion of the air, evaporation ceases; as air [ find is not pervious 
to the vapour of water to any considerable extent. 

From these experiments it may be calculated how much is evaporated 
from a humid surface of earth in a given time, at the season of the year in 
which the experiments were made, and unless I have made a mistake in a 
rough calculation, the reader will find that about 2,70 inches, in perpen- 
dicular depth were evaporated from each square inch of moist earth from 
the second of April to the 4th June, and from 2nd April to the 12th of 
June, 3,04 inches. 

Wishing to know how much more rapidly evaporation goes on when the 
vapour is rapidly removed from the humid surface, I took two towels of 
8000 square inches area each, or counting both surfaces 16000 square in- 
ches. {made these towels wet, and hung one of them up in a close room by 
two of its corners; and in the same room I swung the other towel about, 
continuing the experiment for 8 minutes, for two successive experiments. 

Experiment Ist, evaporation from one at rest 119 grains. 
“a x” one in motion 1153. 
Experiment 2nd. ** one at rest 104 & 
66 es one in motion 1172 * 

The temperature of the air at the beginning of first experiment was 74° 
and dew point 53.5°; at the end of 2nd experiment, temperature 74 and dew 
pot 58.4, 

A third experiment was made by blowing upon one of the towels with 
a fan, instead of agitating it in my hands, and the following is the result 
of the operation continued for eight minutes. 

Experiment Srd, towel at rest, lost 107 grains. 
é towel fanned * 669 « 

Temperature at beginning of experiment 75°, dew point 58°. 

Temperature at the end of experiment 75,6, dew point 61°. 

(Copied from my original minutes this 7th July, 1838, Philadelphia.) 
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LIST OF AMERICAN PATENTS WHICH ISSUED IN OCTOBER, 1837. 
With Remarks and Exemplifications by the Editor. 


312. For an improvement in the Horse Power; Henry Smith, Bethel, 
Miami county, Ohio, October 6. 

There is but little of novelty in this power, the only things claimed being 
mere matters of arrangement, which may probably present some advantages 
The horse power is to be a portable one, having an axle to receive wheels 
like cart wheels, and a tongue by which it may be drawn from place to 
place. A main horizontal wheel is to be turned by means of a lever, or 
sweep, which, by gearing, is to give motion toa line shaft, under the feet o/ 
the horse, as in numeruus other machines. ‘The claims are to ** the method 
of hanging the master wheel upon a spindle which runs in a standard, and 
the rim of the wheel supported by rollers beneath; the method of construct- 
ing and fastening the arms of the master wheel by stirrups which support 
the lever to draw by, and the method of constructing the movable track.” 


313. For a machine for Boring and Mortising Wheel Hubs, and 
other articles; James ‘Tompkins, Conesville, Schoharie county, New 
York, October 6. 

The claims made under this patent are very indefinite in their character, 
the princinal denendance being upon the general arrangement and combina- 
tion of the respective parts, which do not admit of ready verbal! explanation. 


314. For an improvement in the construction of Clamps used by 
Shoemakers, Harness makers, and others, for holding leather; Rich 
ard Evans, Mansfield, Warren county, New Jersey, October 6. 

This clamp is represented in the drawing as made to be held between the 
knees, in the manner of those used by shoemakers, but it may be fixed upon 
a bench, in the manner of the harness-makers’ clamp, Its peculiarity con- 
sists in the method of holding the jaws together, the claims being to * th: 
modes described of closing, holding, and liberating, the clamps used by 
shoemakers and others, by having a notched piece of metal, or joint piece 
fastened to one jaw, and sliding through the other, with a sliding catch and 
a thumb piece, operating substantially in the manner shown.” 


315. Foran improvement in the Railway Oven for Baking Bread 
§¢.; Sewall Short, Nantucket, county of Nantucket, Massachusetts: 
patent dated September 6. 

A brick oven is to be constructed, the upper part of which is a semicy!- 
indrical arch, within which there is a sheet iron oven, adapted to the arch, 
and having a flat bottom; this iron oven stands about three inches, on its 
top and sides, from the brick arch, the space forming a flue for the passage 
of flame and smoke; below the iron oven is a space also for the flame and 
heat passing from the grate containing the fuel, and thence under, and 
then around, the oven, ‘The fuel is contained in a cylindrical grate, com- 
posed of iron bars, which is received in a recess in the brick work near the 
lower side of the oven, which recess opens into the space under the iron 
oven. ‘The flame and smoke from the grate pass under the iron oven, then 
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up its far side, over the arch and down its near side, whence it escapes into 
a smoke pipe situated a little above the cylindrical grate; the cylindrical 
grate is made to revolve on axes at its ends, 

The ends of the iron oven are closed, but there is a longitudinal opening 
in each, near the bottom, and nearly as wide as the oven; and through these 
openings the articles to be baked are passed into, and removed from, the 
oven, For this purpose a flat wire grating, mounted on a flat car, adapted 
to the openings, has the articles to be baked placed upon it, and is then run 
into the oven, there being at each end a frame, constituting a railway, upon 
which the wire grating, or flat car,is run in at one end, and out at the other, 
one car being removed, and another run in, as the baking is completed. 

The claims made are to “ the combination of the revolving grate, and the 
arrangement of the flues, with an oven constructed substantially as above 
described; and the combination of the railway and carriages with the ovens, 
as above described.” 


316. For an improvement in the Galley, or Cooking Stove, for 
Ships of War, §c.; James Barron, Commodore U. 8. Navy, city of 
Philadelphia, October 6. 

The claims made are to *‘the manner of arranging the boilers in a ship’s 
galley, or cooking stove, so that one of their sides shall be directly exposed 
to the action of the fire, as described. Also the placing of side ovens for 
baking, which receive their heat from the outer plates of the galley, as set 
forth. Likewise the movable grate to enable me to substitute wood for 
coal, Likewise the employment of a drawer, or drawers, in the manner and 
for the purpose explained; and also the construction and application of the 
canopy.” 


317. For improvements inthe Hemp and Flax Dressing Machine; 
William and Robert Brittain, Lambertsville, Hunterdon county, New 
Jersey, October 12. 

This machine consists mainly of several successive pairs of rollers, placed 
one above the other, across a horizontal frame; these rollers have plates of 
iron along them, at suitable distances, formed into teeth, and are geared at 
their ends in such a way that the respective rows of teeth shall present 
themselves in the middle of the spaces of the corresponding rollers. The 
ipper are borne down upon the lower rollers by adjustable springs. At the 
delivering end of the series of rollers one or two of the upper ones receive a 
quickec motion than the others, and those below them are to be simple 
rollers, without teeth, the object of which is to loosen and discharge the 
shives the more effectually from the hemp or flax. 

“ We do not claim the general arrangement of the rollers, or the inser- 
tion of metallic plates along them, these having been before used; but what 
we do claim as our invention in the above described machine, is the em- 
ployment of one or more smooth rollers, the antagonists of which are fur- 
nished with metallic plates, and are so geared as to run with a different 
rate of speed, so that the material between them may be operated upon by 
a rubbing motion, as herein set forth. We also claim the use and applica- 
tion of the spring bars, for the uses and purposes herein set forth, and in the 


manner described.” 
"* 
‘ 
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318. For a Press for Tobacco, und other substances; James H. 
Washington, Baltimore, October 12. 

The patentee says that the principle of his press ‘* consists in the use of 
a right and left screw on one shaft, or stem, in combination with a cross 
head and piston peculiarly connected, by which two or more compressions 
are produced at one operation, and at each end of the machine, by the al- 
ternate action and reaction of the screw, or by a reverse action of the dri- 
ving power.” The claim made is to the peculiar manner of connecting the 
cross heads and pistons; that is to say, the mode of connecting the cross 
head to the piston, by which the piston can press on both sides; the cross 
heads being connected to the shanks of the pistons on the outside of the 
moulds, substantially as described.” 

It is not pretended that a right and left handed screw upon opposite ends 
of the same shaft, applied to a press, is new; but it is the adaptation of the 
press to its intended purpose of pressing tobacco, principally, which appears 
to be considered as constituting the claim. The screw is placed within 
a frame so as to operate horizontally, and by turning it the lumps at one end 
are pressed, while those at the other are relieved and renewed, 


319. For improvements in the Jlachine for Measuring Fluids; 
James Bogardus, City of New York, October 12. 

The main object of this apparatus is its application as a gas meter, 
but its employment for the measuring of liquids is also contemplated. Its 
construction is made known by the aid of fourteen drawings; and without 
them, the claims would not affurd any correct idea of the nature of the in- 
strument. 


320. For improvements in the method of @scending and Descend- 
ing Inclined Planes on Railroads; Elisha F. Aldrick, city of New 
York, October 12. 

We cannot discover any thing in the construction of the proposed appa- 
ratus, which will redeem it from the defects fouad in analogous contrivances 
which have preceded it. ‘The claims made are to “ the peculiar and various 
modes of constructing the raised rails, and wheels to fit the same. Also 
the method, or methods, of keeping the water level in the boilers of the lo- 
comotive, Likewise the mode of working the brakes, and the placing the 
cranks or connexions between the large and small wheels and the bearings, 
outside of the small wheels.” 

The main feature of the machine is old, and it is only to those peculiari- 
ties of arrangement made by the patentee, that any valid claim can exist, 
To ascend and descend inclined planes, rack rails are to be elevated on 
each side of the track, and upon these, cogwheels, or pinions, upon the 
wheel axles, either inside or outside of their bearings, are to run, the rack 
‘ails being elevated, not only to raise the driving wheels from the track, 
but to a sufficient height to keep the water in the boilers level, the small 
wheels still acting upon the main track. The plan of drawing the brakes 
against the wheels to check the motion, is, to force upon a lever which is 
affixed to a shaft, having a chain, or chains, attached to it, which draw up 
on the brakes when the shaft is turned. 

The sustaining the load upon a rack rail, upon which pinions rest, may 
appear feasible to the inexperienced, but a little refection will show to any 
one practically acquainted with mechanics, that the enormous friction upon 
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cogs thus loaded, and bottoming, would suffice to condemn the plan, were 
there no other objections to it, The mode proposed of causing the locomo- 
tive to take its place on the rack rail, as well as the other devices pointed 
out, do not bespeak the hand of an experienced engineer, and we are ap- 
prehensive that the proposed improvements will be found to be much more 
imaginary than real. 

321. For improvements in the Machine for Cleaning Wool from 
Burs and other foreign substances; Josiah Walcott, Jr., and Charles 
W. Brown, Roxbury, Norfolk county, Massachusetts, October 13. 

The wool, with the burs in it, is to be fed by means of a feeding apron 
on to acard cylinder, like those used in the ordinary carding machine; when 
distributed upon this cylinder, as it passes down in its revolution, it en- 
counters another cylinder, called a fly, from its rapid motion, and which is 
to clear out the burs from the wool, This fly cylinder has metallic plates 
about an inch wide, extending from end to end, at right angles to, or ra- 
dially with, the cylinder. The outer edges of these plates are toothed, 
somewhat in the manner of a saw, the teeth coming nearly into contact 
with those of the card cylinders. The patentees say that * the fly in its 
rapid revolution in a contrary direction, strikes the wool with the comb 
plates, and knocks or combs the burs and other dirty substances entirely 
from it; and by this operation, it is most thoroughly cleansed without re- 
ceiving the least damage in its fibre, or otherwise, nor do the cards receive 
any injury.” **What we claim as our invention, and desire to secure by 
letters patent, is the combination of the fly or picking cylinder, with the 
porcupine or card cylinder, as above described.” 


322. For Removing the Bitterings from Salt Boilers; David Dear, 
Salina, Onondago county, New York, October 18. (See Specilication.) 

323. For an improvement in the Cooking Stove; Elijah Skinner, 
Sandwich, Strafford county, New Hampshire, October 18. 

The,manner of conducting the flues, and of connecting this stove with a 
brick hearth and fire place, constitute the principal points claimed. It does 
not, however, appear to possess any novel feature worthy of special notice, 
and we therefore leave it to take its proper standing in the stove family, 
according to its disposition and qualities, as these may be developed by ex- 
perience, 


324. For Constructing and Fastening the Iron Rails on the Tim- 
ber of Railways; Peter Henry Dreyer, city of New York, October 18. 


The iron rail plate is to be made with a dovetail 7 y) 
groove on the under side, running its whole length, its D 

cross section being as in the margin. These rails are to 

lay upon string pieces, to which they are to be fastened j \ ] 

by iron bolts passing through the string pieces, beneath 
which they are to be key-wedged. The head of the bolt is dovetailed, to 
fit the groove, but by turning it one quarter round, the rail may be lifted, 
the flat side of the bolt clearing it of the groove. At their ends the rails 
are held by resting on plates secured to string pieces, and having dovetail 
projections upon them which pass into the ends of the rails. The claim is 
to “the dovetail grooved rails, dovetailed bolts and plates, and grooved 
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wedge plates, applied to the construction of railways; by which means, and 
the wedge key, the iron dovetail grooved rail is perfectly and most sub- 
stantially secured on the string piece, or timber, of the railroad.” 


fol 
-Ipartments; Daniel Stephens, Kirtland, Geauga county, Ohio, Octo- 
ber 18. 

In this apparatus the fire is to be made in the middle of the room, ina 
fire place, over which there is an inverted funnel attached to a stove pipe, 
and suspended from the ceiling, the pipe leading toachimney. There are 
several peculiar contrivances which are made the subjects of claim, but 
which it is not worth while to describe, as they are adapted to this appara- 
tus particularly, and will share its fate, of which we are apprehensive that 
longevity will not form any part. 


325. For improved Fire Apparatus for Cooking, and Warming 


326. For improvements in Gun Carriages for Ships of War; John 
Bubier, Marblehead, Massachusetts, October 20. 

“ The nature of my invention consists in providing the gun carriages with 
a centre slide and train wheel. ‘The former for keeping’ the gun always in 
a line with the port, and giving more precision to the range of the shot by a 
steady and uniform recoil of the piece; and the latter to facilitate the move- 
ment, or training, of the gun upon the object.” 

‘The carriage is made, generally, in the usual manner, but it has grooved 
cleats fixed on the insides of each of its cheeks, resting on the forward and 
after axles, which grooves receive a slide that is tongued to fit them ex- 
actly, ‘The slide has at its forward end, eye plates to receive a fighting 
bolt, which confines it, by a start, to the ship’s sides; the start being placed 
in the quick work exactly in the centre of the port, and on a level with the 
slide, allowing it to play back and forth between the transum and the axles. 
The gun thus connected, never interferes with the port frame, but must 
always come out in the centre of the port. The train wheel, with its verti- 
cal shaft and screw, is placed at the rear of the gun carriage, the train wheel 
standing at right angles with the direction of the gun; the shaft and screw 

-allowing the hind wheels, or trucks, to be raised from the deck, so that the 
weight may rest on the train wheel, and the gun be moved and trained at 
pleasure, without the use of crows, or handspikes, articles so destructive to 
the wood work of the vessel. 

** What I claim as my invention, and desire to secure by letters patent, 
isthe addition of the centre slide, and train wheel, to the gun carriages now 
in use on board of ships of war.” 

To nautical men it belongs to give a valid opinion of an invention like 
that above described, and possibly those who are competent to decide the 
question may urge some fatal objection to the plan. Of nautical matters 
we know nothing practically, and have not a right, therefore, to express 
with any confidence, the very favourable opinion which we entertain of 
Lieutenant Bubier’s invention. 


327. For an improved Door Spring for shutting Doors and Gates; 
Ithiel S. Richardson, city of Boston, Massachusetts, October 20. 

On the door frame, above the door, and towards its back edge, is affixed 
a frame which supports two wheels, or pulleys, grooved on their edges, and 
turning horizontally upon centre pins. A stad, or arm, is fixed on the door, 
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and projects above it, having a chain attached to it, the other end of which 
is fastened to the hindmost ef the two pulleys, so that when the door is 
opened the chain will draw upon the pulley and cause it to turn; an excen- 
tric, or cam, is fixed on the axis of this pulley, and has attached to it one 
end of a second chain, the other end being fastened to a spiral spring by 
which it is drawn to it; the second pulley serves, by means of its groove, 
to conduct the chain from the cam to the spring. The claim is to ‘+ the 
application of a cam, or eccentric wheel, to a spring for shutting doors and 
gates, in the manner described, by which the power of the spring acting on 
the door, is decreased as the door opens; and which allows the spring to 
act with the greatest force when the dvor is nearest shut,” 


328. For an improved mode of tiaching Glass Knobs to Metallic 
Sockets; Enoch and G. W. Robinson, city of Boston, Massachusetts, 
October 20. 

The glass knobs for door handles, or other purposes, are to have necks 
which will fit into the metal socket to which they are to be attached. 
Around the neck is to be formed a hollow, or groove, to receive a portion of 
the melted metal by which the twoare to be attached together. ‘The neck 
and socket are to fit closely where they come together, but towards the 
lower part of the socket it must be enlarged to receive the metal which is to 
be poured in; a hole is to be drilled through the socket, opposite the groove 
in the knob. When thus prepared, the two are to be heated so as to adapt 
them to the receiving of the metal without danger to the glass; tin, or other 
fused meta!, ia then to be poured in at the hole drilled for that purpose. The 
claim is to **the fastening of the metal socket and the glass knobs, by means 
of melted metal introduced between them; and the adaptation of the forms 
of the knobs and sockets to effect that purpose, in any manner similar in 
principle to that described.” 


329. For improvements in the mode of Measuring, Draughting, 
and Cutting Garments; Wm. W. Allen, city of Philadelphia, Octo- 
ber 23. 

The patentee makes eight distinct claims to his improved apparatus and 
mode of procedure. A rod, or standard, about six feet high, is to be erected 
upon a suitable platform, and upon this standard there are to be various 
vertical and horizontal slides, some of which are furnished with measuring 
tapes. ‘This instrument operates in part like that described in our last num- 
ber, p. 45, for measuring for pantaloons only, but this is applied to the dif- 
ficult art of cutting coats; of its merits we give no opinion, the subject 
being one in which we might manifest much ignorance certainly and but 
little knowledge. 


330. For a Brick Mould; Benjamin N. Browa, city of Alexandria, 
D. C., October 23. 

This mould is particularly adapted to be used with the machine for mak- 
ing bricks from dry clay, patented by Nathan Sawyer, on the 18th of April, 
1835. ‘The general form of the mould is the same with that described in 
the notice of Mr. Sawyer’s patent, having the upper edges hollowed in the 
manner, and with the view, there set forth. In the present instance the 
mould is made double, consisting of one metallic box sliding within another, 
the object of which is to cause the clay to be condensed sufficiently in the 
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middle of the brick, by lessening the friction against the sides of the moulds; 
how this construction effects the purpose intended, may be more readily 
imagined than explained. The claim is to the double mould as described. 


331. For improvements in the Double Acting Force Pump; Dud- 
ley L. Farnam, city of New York, October 23. 

Claim, **What I claim as constituting my invention, are the combina- 
tion and employment of two double acting cylinders in fire engines, ship’s 
pumps, and others, where the raising and forcing of a large quantity is de- 
sired; the apparatus being arranged and constructed substantially in the 
way set forth, and combined with the valve seat plates, with their valves 
attached, as described, above and below the water chamber; whether the 
two cylinders, or only one be employed; and this mode of affixing the valve 
seats I claim, whether the said cylinders be double or single acting.” 

The valve seats are attached to the box, or chamber, on which the cylin- 
ders rest, by means of screw bolts, the removal of which liberates the valve 
plates, and gives immediate access to the valves for any purpose for which 
it may be required, The cylinders, it will be seen by the foregoing claim, 
are to be double acting, operating like the double acting steam engine, or 
rather like other double acting pumps, which are well known, but not pre- 
viously used, it is believed, as connected or combined in the present appa- 
ratus. 


332. For an improved Composition of Matter to be used as Paint 
Jor Houses; William Cox, Dayton, Montgomery county, Ohio, Oc- 
tober 23. 

This composition of matter is no doubt new, and it is about as heteroge- 
nous as could well have been desired; it is intended, it seems, to be used 
principally in painting brick houses; the following is the recipe: 

For 33 gallons of paint, take one bushel of unslaked lime, one anda half gal- 
Jons strong vinegar, five pounds of alum, two pounds of pearlash, five quarts 
of common salt, half a pound of salt petre, half a pound of borax; mix 
them in twenty-six gallons of hot water, and when dissolved it is ready for 
use. It is to be made of any desired colour by the addition of red lead, 
spanish brown, yellow ochre, or other pigment. The claim is to the com- 
bination of the above ingredients. 


333. For a Machine for making Bricks; Gaylord D. Harper, 
Franklinville, Catteragus county, New York, October 23. 

The claims made are to the combination and arrangement of the machine; 
to certain channels for conveying water to muisten the clay, and keep the 
bars wet; and to valves and apertures in the pistons. ‘The issuing of the 
patent shows that the description of it was understood in the office when 
examined; it, however, is obscure, and the drawings not of a kind to lend 
the desired aid; we are not disposed to study the thing, as it would require 
more attention than it appears to merit, as it is not of very general interest. 


334. For an improvement in the Clasp and Lock for Mail Bags; 
Henry C. Jones, Newark, New Jersey, October 23. 

The claims are to the particular construction of a bolt for securing the 
clasp, in its combination therewith; to the arrangement of the springs, and 
spring guard; and to certain cams for raising the spring guard and throwing 
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back the bolt, as combined together. There appears to be too much com- 
plexity in the thing, and too much liability to derangement to render it 
suitable for mail bags; nor does it present any thing special, and worthy of 
particular notice. 


335. For an improved A/anu/acture of Colouring Matter; Henry 
Stephens, of St. Mary La Bonne, London, Great Britain, October 28. 

This colouring matter consists principally of a solution of Prussian biue, 
and is extensively employed in the preparation of Stephens’ blue writing 
ink. Since the date of the foregoing patent, it has been surrendered under 
an amended specification, a copy of which we intend to furnish in the next 


number of this journal. 


336. For an improvement in the Circular Railway and Car; James 
Rowe, Triana, Madison county, Alabama, October 28. 

The patentee says that he has invented ‘a new and useful circular rail- 
way and car for transporting passengers, burdens, and for all other useful 
purposes to which said improvement may be applied.” 

To judge of the contents of a book by the title is no easy thing, and we 
believe that the same might be predicated of the patent before us. Weare too 
much habituated, when about to travel in cars upon railways, to think of how 
great will be the distance to which we shall, in a few hours, be removed from 
the point of departure, to associate the same mode of conveyance with the 
idea of a mill-horse journey, round and round upon the same little circle; 
yet such is to be the progress in the present instance, Thisimproved mode of 
conveying persons and things, is the old fashioned round-about adapted to 
run upon a circular rail of some eight or ten feet radius, The car is a circular 
platform, upon which seats are firmly fastened; which car, with those who 
have taken their seats upon it, may be whirled round at a rapid rate, by 
the aid of wheels and bands, or other similar mechanical appliances, ‘These 
circulating vehicles are “designed for the exercise and pleasure grounds of 
cities, towns, villages, and all places of public resort.” The great advan- 
tages of this mede of conveyance are distinctly set forth, under the follow- 
ing items. “First, The car is continuous round the whole circle, firmly 
united in all its parts, and driven from two opposite points, thus forming a 
balance of motion, Second. Accidents are prevented, from the impossi- 
bility of the car running off the track. Third. The car being driven by a 
chain or belt, consequently employs local, instead of locomotive power. 
Fourth. Tie car being continuous ina circle, will accommodate seats all 
around, and afford convenience for a great number of passengers to exer- 
cise and ride at the same time.” The claims made include the means by 
which all these magnificent improvements are carried into effect. 


337. For improvements in the Force and Suction Pump; Abraham 
Kasslar, Canajoharie, Montgomery county, New York, October 28. 

This is a pump with two cylinders, the pistons being worked by the same 
lever. We cannot find a single thing about it which can justly be denomi- 
nated an improvement, the only novelty being in the particular manner ot 
putting certain parts together, which, however, does not offer any thing 
worthy of imitation, and, of course not worth describing. It presents one 
of those cases in which a patent is granted upon a doubt of the propriety of 
relusing it, 
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338. For an improvement in Book Binding; William Hancock, 
city of London, Kingdom of Great Britain, October 28. (See Speciti- 
cation.) 


339. For a Worm Destroying Medicine; John J. Oellig, Waynes- 
borough, Franklin county, Pennsylvania, October 28. 

“ Preparation of the compound sufficient to fill an ounce phial:—Oil of 
tansey, two drops; tincture of foxglove, twelve drops; vil of auise- seed, 
ten drops; oil of worm seed, one scruple; compound tincture of male fern, 
fifteen drops; castor oil, one ounce. The above articles to be wel! com. 
pounded together.” 

“A teaspoonful of this medicine must be given toa child every two hours, 
till it operates; to an adult, a phial morning and evening.” ‘The claim is 
to * the before described compound.” 


340. For Tonicand Aperient Alterative Pilis; John J. Oellig, 
Waynesborough, Franklin county, Pennsylvania, October 28. 

© The following is the compound for one hundred and fifty pills:s—Crab 
apple root bark, one drachm and a half; rhubarb, two drachms; extract of 
horehound, twenty grains; sal. soda, two scruples; and castile soap sufh- 
cient to make the above into a mass for pills.” The claim is to “the above 
described compound medicine,” 

There are few questions of greater difficulty before the patent office than 
those arising upon applications for patents for medicines. Many are re- 
fused upon the ground that they offer nothing really new, and we are of 
opinion that the foregoing might fairly have been denied upon this ground; 
but the office has not the power to refuse, or to grant a patent at the discre- 
tion of the Commissioner; the law prescribes the principles upon which he ts 
to act, aud it is his duty to construe it in a manner the most favourable to 
the applicant; it becomes his duty to grant a patent, in all doubtful cases, 
and to leave the question of its validity to the courts of law. We are o! 
opinion that a legal provision excluding medicines from the list of patentable 
articles, would be a blessing to the community, Such patents are not ob- 
tained by the regular scientific practitioner; he, should his experience point 
out the superior efficacy of any particular formula, publishes it in the jour- 
nals devoted to his art, for the information of his practicing brethren, and 
the advantage of suffering humanity. We do not intend to stigmatize every 
one who obtains a patent for a medicine, by applying to him the title of 
quack; there may be cases in which this would not be just, but such cases 
are few and far between. 


—— 


341. For an improved Steam Vessel for Cooking; John Morris, 
Derby, New Haven county, Connecticut, Gctober 28. 

The patentee says that his * invention consists in forming a steam cham- 
ber with a double case, so as to admit a column of air between them; and 
in placing the food to be cooked within the inner chamber which receives 
the steam direct from the boiling water; and being surrounded with a 
column of hot air, the steam is prevented from condensing; and by arming 
this chamber with a safety valve, of peculiar and simple construction, all 
danger of explosion is prevented,” ‘The apparatus is clearly described and 
represented, and the claim made is to ** the manner of constructing the ma- 
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chine, or vessel, for cooking by steam, and the several parts thereof com- 
bined as specified and described.” 


342. For an improvement in the mode of Constructing Hubs for 
the Wheels of Carriages; Howard Delano, Skaneateles, Onondaga 
county, New York, October 28. 

This hub is to be of cast iron, in one piece, having suitable sockets, or 
mortices, cast in it, to receive the spokes of the wheel. ‘To admit the 
axle it is to be bored in from its inner towards its front end, but leaving 
the metal solid in front; as the round part of the axle is to enter the hub at its 
inner end, and is to be confined in place by a screw cap, and its appendages. 
A screw is cut on the inner end of the hub, to receive the screw cap; and 
a groove is turned in the axle, just back of the hub, to receive a divided me- 
tallic washer against which the screw cap, when secured on to the hub, is to 
bear. There is a leather washer also, inserted with the metallic one, to 
prevent the oil from escaping which is to lubricate the hub; between this 
and the axle there is a chamber, or space, to hold a portion of oil, which is 
supplied to the chamber through a hole drilled into it for that purpose, 
which hole is furnished with a screw plug, or stopper. 

**T claim as my invention, the mode or means by which cast iron hubs, 
and the wheels of carriages are attached, and held securely, by the inser- 
tion of joint washers in a groove on the arms of the axletree, and the screw 
cap or band embracing within it the washers, and screwing on to the inner 
end of the hub, in the manner described.” 


SpEcIFICATIONS OF AMERICAN PATENTS, 


Specification of a patent for improvements in the process of separating and 
removing the bitterings from the kettles or boilers used in the manufactu- 
ring of salt; granted to Davin Dear, Salina, Onondaga county, New 
York, October 18th, 1837. 


To all whom it may concern, be it known that I, David Dear, of the 
town of Salina, county of Onondaga, and State of New York, have inven- 
ted a new and improved mode of separating the bitterings from, and clean- 
ing the same from salt kettles, or boilers, of any description used in the 
manufacture of salt, and I do hereby declare that the following is a full and 
exact description thereof. The nature of my invention consists in using 
any of the properties of ashes, such as ley, kelp, or potash, in such quan- 
tity as shall be necessary to slack, soften, or remove the bitterings from 
the kettles, or boilers of any description used in the manufacture of salt, 
without cooling down the fire underneath the kettles, or boilers of any de- 
scription, in which salt is, or may be, manufactured. 

To enable others to make use of, and use, my invention, I will proceed 
to describe the manner in which L clean the kettles, or boilers, of the bit- 
tering collected on the inside of them by boiling salt therein. In the first 
place, as the kettles, or boilers, of the salt block are in full operation in 
making salt, | commence with any two, or more, of the kettles, or boilers, 
in the block, and dip the brine out of them. I then fill the kettles, or boi- 
lers, so emptied, with ley, or with fresh water, and dissolve kelp, or potash, 
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therein, or such other alkali as shall have the same effect, in sufficient 
quantity to make a strong ley thereof, which ley when heated to a boiling 
state has such an effect upon the bitterings adhering to the kettles, or boil. 
ers, as to either slack, or soften, them to such a degree, that they may be 
removed from, and taken out of the kettle, or boiler, with a ladle made for 
the purpose; after removing the bitterings from the kettle, or boiler, pro- 
ceed todip and clean the ley from the same, and pour it into the next emp- 
ty kettle, or boiler, and then fill up the first kettle, or boiler, so cleaned of 
its bitterings and ley, with brine trom the third kettle, or boiler; proceed 
in the same manner until the kettles, or boilers, in the salt block, are al! 
cleaned of their bitterings. If the ley should become too weak by being 
too much used, strengthen it by dissolving more alkali therein. 


Davin Dear. 


Specification of a patent for improvements in Book Binding; granted to 
Wiuciiam Hancook, of the city of London, in the Kingdom of Great Bri. 
tain, October 23rd, 1837. 


I, William Hancock, do hereby declare that the nature of my “improve. 
ments in book binding” consists in attaching or binding the leaves of bovks 
together by applying Caoutchouc, or solutions of Caoutchouc, or Caoutchouc 
partly in the sheet state and partly in a state of solution, in such manner 
to the leaves of the said books that sawing and sewing the same is rendered 
unnecessary, and books so bound are made to open perfectly flat, or more 
nearly so than books bound by any other method heretofore in use. And 
also in applying Caoutchouc in the said states and in such mancer to the 
backs of the sheets of books, after they have been sewn or stitched in the 
usual way as greatly to improve the same in point of solidity and elasti- 
city. And the manner in which the same is performed I shall now pro- 
ceed to describe, Having folded the sheets of which the book is to consist 
according to the determined size thereof, whether folie, quarto, octavo or 
any other form, and assorted, made up, beat, and pressed, the same as is 
ordinarily done preparatory to sewing by the common method, | place 
them in a cutting press between two cutting boards, with just so much of 
the backs of the sheets projecting from the upper edges of the boards tha! on 
cutting away the same, which | next proceed to do with the ploughing kuile, 
the leaves of each sheet are separated and detached at the back from ove 
another. The surface left by this ploughing process being commonly 
smooth, I make it a little rough, either by rubbing it with sand paper or by 
rasping it with a bovk-binder’s grater or rake. Sometimes [ also avoid 
altogether such smoothness of surface by employing instead of the ordinary 
ploughing knife, a tooth plane with a very fine serrated edge. Immediate- 
y after cutting and before shifting the mass of leaves from the cutting press, 
I apply to the back surface so cut and prepared, a coating of solution o! 
Caoutchouc, obtained by dissolving sheet Cavutchouc in pure spirits of tur- 
pentine, in the preportions of a pound of the former to a gallon of the lat- 
ter, or thereabouts. When the said coating is dry, I add a second coating 
of the same solution and when that aiso has dried { lay on a strip or band 
of Caoutchouc cloth, which cloth | make by spreading a solution of Caout- 
chouc obtained in the mcnner hereinbefore mentioned, upon linen, woollen, 
cotton, silk, or any other flexible material, adapted to the purpose of buvk- 
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binding. To cause this strip or band to adhere firmly to the back, I apply 
it in a warm, sticky state, and then rub or press it on with the hand ora 
roller. The mass of leaves of which the book consists, will now be found 
so firmly cemented together, that they may be removed from the cutting 
press and the boarding and finishing proceeded with in the ordinary way. 
Instead of ploughing away the whole of the backs of the sheets as afore- 
said, two or three or any greater number of broad grooves may be cut 
therein at equal distances, and just deep enough to go through all the folds 
that may be one within the other, and having coated the whole, the plain 
as well as grooved parts, twice over with a solution of Caoutchouc, as be- 
fore directed, I insert in the said grooves, cross bands of the Caoutchouc 
cloth made as aforesaid, the ends of which cross bands, I attach to the 
boards or covers of the books ia the usual manner. Instead of employing 
a back consisting of cloth or some other flexible material coated with a so- 
lution of Caoutchouc, I sometimes find it convenient to make use of the 
sheet Caoutchouc in its undissolved state, superadding thereto a coating of 
the solution, I find also that in the case of books in folio sheets and of books in 
quarto, when made up in half sheets, and of books in octavo when made up 
in quarter sheets, and generally of all leaves when in a simply duplicate 
state with a back of one fold, such sheets and leaves may be very securely 
cemented and bound together, without any cutting or ploughing at the back, 
by applying Caoutchouc in any of the states or modes aforesaid to the backs 
of such sheets or leaves after the same have been assorted, made up, beat, 
and pressed, as aforesaid, for the purpose of binding. When a book is com- 
posed of leaves originally single, I plough and rasp them in the manner be- 
fore described; if such leaves are of large dimensions, such as plates or maps, 
I attach to the back edge of each, by means of a solution of Caoutchouc, 
obtained as aforesaid, a strip of cotton or other suitable material of such 
size that it overlaps the leaf to the extent of about a quarter of an inch 
on each side, and then make up and bind together the sheets so individually 
prepared in the manner hereinbefore directed for binding books of other 
descriptions, I find also, that when oooks are sewn or stitched in the 
usual way, the solidity and elasticity of the backs thereof are greatly im- 
proved by applying thereto Caoutchouc, or solutions of Caoutchouc, in the 
manner hereinbefore directed with respect to books consisting of quarto, or 
other sheets with backs of only one fold. 

And having now described the nature of my said invented improvements 
in book-binding, and the manner in which the same are to be performed, I 
declare that I do not claim as new or of my invention, the employment of 
Caoutchouc in book-binding, but that I claim as new and of my invention 
the employment of Caoutchouc in book-binding in the manner and modes 
hereinbefore set forth, so that the sheets or leaves of books are in some 
cases bound together without sawing and sewing, and books so bound, open 
perfectly flat or more nearly so than books bound by any other method 
heretofore in use. And in other cases when books are sewn or stitched in 
the usual way, the backs thereof are greatly improved in pointof solidity 
and elasticity, And I claim as comprehended under my Patent, any and 
every other mode or manner of employing Caoutchouc to produce the new 
and useful effects aforesaid which shall involve no material departure from 
the manner hereinbefore specified. 

WitiraM Hancock. 
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Revort of Magnetical Experiments, tried on board an iron steam vessel (i 
order of the Right Honorable the Lords Commissioners of the Admiralty 
By Epwarp J. Jonunson, Esq., commander, R.N., F.R.S. 


The very extensive use of iron in the construction of modern vessels, 
and still more recently, the formation of steam vessels entirely of that ma- 
terial, has rendered the compass, notwithstanding its successive improve- 
ments, little more than a piece of useless lumber; or, more properly speak- 
ing, it is become unworthy of confidence; and, consequently, where it is 
trusted, a deceptive and frivolous apparatus, Indeed, the compass in its 
rudest form, even the Chinese, or the early European, with ships built as 
ships were then built, was worthy of far greater confidence than the most 
improved compass is on board a vessel of modern construction. There is 
no doubt, indeed, that were the weather always clear, the compass might 
be advantageously dispensed with in maritime affairs; but, as during not on- 
ly days but weeks of the most tempestuous weather, when nota single lunar 
observation can be taken, nor any kind of complete observation made, the ves- 
sel is driving about amongst known or unknown dangers, it cannot but be view- 
ed as a most perilous condition, when the direction itself upon which she is 
sailing, is a matter of almost total uncertainty. If indeed, she be out at 
sea, and far from land, she is sate, provided her strength be sufficient to 
ride out the storm: but every year, we are well assured that numerous 
cases of heart-rending scenes of wreck and desolation would be escaped 
had they the power to ascertain the course upon which they were bearing. 
This, however, is utterly impossible, as ships are now built, by the use of 
the compass simply. 

Mr. Barlow’s correcting-plate is, on this accouat, one of the greatest 
boons conferred on modern navigation. ‘This term, as most of our readers 
are aware, is something of a misnomer; since the plate, instead of correct- 
ing the error produced by the iron of the ships, doubles it; but we would not 
quarrel with names—as it is with things we have to deal. It enables us, 
by a very simple numerical process, to ascertain, approximately, the eflect 
of the iron of the ship upon the direction of the needle, and to make allow- 
ance for it in our reckoning. 

It is strange, however, to witness the apathy with which the reckless 
seamen, in time of security, look upon the possible danger of a future, anil 
not remote, period, A single hour in port would enable the master to find 
the effect of his iron with considerable precision: and yet this single hour 
he thinks it too much to give to his own and his crew’s future safety. 
Strange infatuation!—but infatuation almost always follows close upon the 
heels of familiarity with danger, 

We do not require to be told that Barlow’s plate is not perfect, This 
we are as fully aware of as any one: and we do not urge implicit reliance 
upon it, in any sense of the word, under all possible circumstances, Still, 
if it enable us under all conditions to ascertain the amount of the effect ol 
iron approximately, and often within very narrow limits, surely we must be 
determined "pon rushing into danger, if we do not avail ourselves of it 
to the degree in which it can assist us, We are utterly opposed to the use 
of the compass at all, in those cases where it can be dispensed with: but as 
cases so perpetually occur where it is our on/y guide, and those cases pre- 


] by 
ally, 


sels, 
ma- 
ove- 
Pak. 
it is 
» its 
It as 
nost 
re is 
ight 
 on- 
unar 
ves- 
iew- 
ne is 
at at 
it to 
rous 
uped 
ring. 
se of 


atest 
ders 
reci- 
1 not 
$ US, 
flect 
low- 


<less 
anil 
find 
hour 
jety. 
the 


This 
ance 
Still, 
ct ol 
st be 
of it 
» use 
ut as 
pre- 


Magnetical Experiments. 89 


cisely those of the greatest danger, it is surely worthy of the most se- 
rious attention, from every practical navigator, as well as from men of sci- 
ence.* 

At the period when Mr. Barlow proposed his plan of the correcting- 
plate, he bad in especial view the effect of the immense masses of iron 
which the guns on board men of war contained. Of course, ceteris pari- 
Jus, the same circumstances would occur on board the smaller vessels in 
the merchant service, and require correction accordingly. The recent in- 
troduction of iron steamers has, however, given a new and important inter- 
est to this contrivance. These are chiefly designed for passengers, and, 
in some cases, more than five bundred are crowded on board a single stea- 
mer. We do not indeed, just now. know to what extent the iron steamers 
have been introduced: but as they have many advantages, in respect to 
security and convenience, over those of wood, they will most likely super- 
sede them entirely, provided they can be rendered as safe for the purposes 
of navigation by the compass,—circaumstances giving rise which must inev- 
itably occur in all voyages of any considerable extent. The inquiry into 
this possitility, it was the main object of Captain Johnson’s experiments 
salistactorily to answer; and we proceed to give a brief analysis of them. 

The Dablin Steam Navigation Company placed at the disposal of the 
Lords Commissioners of the Admiralty a fine new vessel; built entirely of 
iron, the Garryowen, for the purpose of investigating the effect of the vessel 
upon the indications of the compass, in any way that their Lordships may 
think proper.t ‘They appointed Captain Johnson to make the requisite ex- 
periments; and he repaired in her to the port of Limerick, in the autumn 
of last year, to carry them into execution, The results have been printed 
for the Royal Society’s Transactions; but they are not yet published. We 
avail ourselves, however, of a copy of the Memorial, with which we have 


*In an early number we shall give a thorough examination of the principles of 
Barlow’s correcting plate; and endeavor to show the degree of theoretical evidence 
combined with experiment, this method has tor its foundation, 

{Weieat or rnon.—Total weight of iron, including hull, machinery, anchors, ca- 


bles, &c. r - ‘ 180 tons. 
Weight of iron in hull ° . 95 tons. 
Do. engines . ° . 40 “ 
Do. shafts and wheels i ° ; 12 * 
Do. boilers . e ‘ so « 
Do. chimney . ‘ ‘ 110 
Do. anchors and cables é = 1 10 


Stem, 14 feet iong X 4 feet wide. 
Beam, 4 in. deep, 4 in. wide, bound with iron plates. 
All the iron used in h_ hull and boilers is malleable. 
Dimensions ur Vesset, &c. 
Length on deck 130 f-et; beam 21 ft. 6 in. 
Do. keel, 122 3; depth 11 ft. Oin. 


38 double frames a-midsbips, of angle iron 2 in. wide x 3 deep X 4 in. 

17 single frames forward, of ° ‘ SxXx3x 58 
22 do. aft, ‘ > 3X3 x 5.16 
Diameter of chimney . . ° S feet, 
Height of ditto . 28 


Draught of wat r, forward 5 ft. 3 in. aft 5 ft. 
Two Exeines==85 norsk POwsER. 
Diameter of cylinder. . ; 3 ft. 0 in. 
Diameter of wheel . ° 15 ft 6 in. 
Engine makes 27 strokes per minute. ‘ 
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been favoured, to lay before our readers a succinct account of them, and a 
few reflections on the results they bring to light. 

There being no wet dock in the port of Limerick in which the Garry- 
owen could be conveniently swung round, to make the observations in dif- 
ferent azimuths, point by point, be fixed upon a position in Tarbert Bay, 
well adapted to his purpose. His operations were commenced on the 19th 
of October, and continued, as circumstances permitted, till the 18th of No- 
vember, 

In order, however, to show the positions in the vessel at which the sev- 
eral observations were made, the following diagram is given. ‘The line Y 
Z isthe keel, Y being the stern, and Z the stem; V is the place of the 
chimney, and W the axle of the paddle-wheel. The positions of the other 
points will be easily judged of, from the accompanying scale and table: and 
these designate the positions of the compasses named by the several letters 
themselves. 


G 
r 
Le | D 
AT u Cc 
¥MM 2 bs ms. 2 
| 
_ ) a Q 
| [ / | 
Me Y Vv w Z x 
Scale w__yo _29 39 0 30  soFect 


A Quarter deck, 5 feet 9 inches above the deck. 

B Forecastle, 5 feet 11 inches above the deck. 

C Bowsprit, on glass-legs. 

D On the fore-par: of the temporary poop, above deck 8 feet 5% inches. 

E ee after-part of the temporary poop, 8 feet 5 inches from the 

eck, 
F On a stage level with the taffrail. 
G Ona plank 4 feet below the main-gaff end, and above deck, 20 feet 
5 inches. 

I On the centre of the temporary poop, above deck 13 feet 4: inches, 

L On the poop projecting over the stern. ; 

M — Three stations on the stage over the stern, level with the tafl- 

rail. 

O Between the paddle-boxes. 

P Two-thirds up the fore-topmast, above the deck 40 feet 2 inches. 

Q (On glass legs) in the fore-hold, 

S In the iron sphere a-midships, above deck 7 feet. 

T In the cabin. 

All made in the middle of the vessel, 9 feet 11 inches from each side. 

After the preliminary operations of fixing stations, &c, were gone through, 
Captain Johnson saw it to be necessary to put all the iron which the vessel 
carried, in the places which it usually occupied during the voyage, such as 
the anchors, cables, &c, He then tried the effect of the whole in that 
direction of the vessel where, in the generality of cases, the deviation had 
been found to be a maximum, so as in some degree to guide him in the se- 
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lection of a place for the principal observations,—or that, which his orders 
especially directed, in which to place a steering compass, and where the 
effect of the plate may be successfully tried. 

With this view, the vessel’s head was warped to the true magnetic east, 
and the deviations at several parts of her ascertained: 


At B, the deviation of the marked end of the needle = 16° E. 
Near the centre, and before the funnel, it was = 26° 20’ E, 


At A, when the boats’ davits were out = 11° 40’ E. 
: . were on board = 6°20’ E, 

The preceding facts, showing the influence of iron in the vicinity of the 
compass, may be worthy of the attention of the practical navigator, for they 
show, at a position not far from the binnacle, a difference of deviation 
of no less than 5° 20° under the mere circumstance of swinging the quar- 
ter boats’ davits in board, from their usual position where boats are hoist- 
ed up, to that place in which they would be secured in stormy weather at 
sea. 

Though the principal object of these experiments was to determine the 
best position for a steering compass on board the iron sieamer (which in- 
duced him to select Aand B as especial places of observation,) Captain John- 
son tried the effect of the vessel at all the places in the table given above, 
We need not follow him through all the details of the precautions which 
he used for insuring the elimination of all foreign influences of an acciden- 
tal kind, nor of those for securing good observations, A brief statement of 
the positions is, however, necessary. 

A fixed station X* was selected on the south-west side of Tarbert Bay, 
a mile distant from the vessel, from which the cone of the mountain Di- 
comede, inthe county of Clare, distant about nineteen miles, was distinctly 
visible. The bearing of it was determined by the compass which was af- 
terwards used at station A on board the vessel; the magnetic meridian was 
also then determined by this compass, and a distant object in that meridian 
on land, was noted. ‘Lhe theodolite, in the succeeding observations, was 
placed at X in the same position as the compass, thereby rendering the 
simultaneous observations at A and X virtually identical with those which 
would have been determined by one compass only. ‘The vessel was then 
taut moored in the line between the station X and the cone of the moun- 
tain—in the line of direction of which was also a remarkable heap of 
stones on Kilkerran Point,—so that the vertical wire of the theodolite 
at X bisected these objects and the instrument on the forecastle of the ves- 
sel. 

The bearings of the cone of the mountain from the positions A and B as 
well as the simultaneous bearings between A and X, were observed when 
the vessel’s head was at each point, and from these bearings between A 
and X the deviation of the compass produced by local attraction was de- 
duced. Of course we cannot give the tables entire, and we mention the cir- 
cumstances under which the observations were made, to show that every 
requisite care was used to ensure correct results. We are, however, still 
under the necessity of giving one, referring our readers to the paper itself 
for the others. This contains the simultaneous observations made with nine 
compasses in different parts of the vessel, the bell being struck as a signal 
for observation. See Tuble. 


*No figure is given to these descriptions; nor is any necessary, as the reader can 
easily sketch it from the verbal statements. 
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In looking at this table, it is impossible not to be struck with the imme- 
diate effect of the iron composing the vessel and her works, upon the indi- 
cations of the needle, as the ship’s head is turned into different azimuths, 
being in some cases even more than five points. It is also evident, that in 
different vessels this will very materially vary, and that little assistance 
can be derived from experiments made in one vessel towards guiding us in 
judging of the influence of the iron in another of a different, or even of a 
cimilar construction,—so far as form and disposition of metal are concerned 
in rendering them similar. ‘To this, however, we shall speak presently. 
It is true that at G, C, P, the influence is much less than at any of the oth- 
er positions where the observations were made; but as these are positions 
at which, in actual navigation, the observations could not be conveniently 
made, there can be no inference in favour of the employment of iron steam- 
ers deduced trom these,—however interesting they may be in reference to 
some questions concerning the extent of the influence of iron on the mag- 
net, and upon the law of its decrease of force as the distance is increased. 

The result of these observations, as well as his first already mentioned, 
was conclusive to Captain Johnson’s mind, that for the purposes of navi- 
gation, his observations should be chiefly confined to the positions A and B. 
Of two series of such observations, the discrepancies are unaccountably 
great, and especially so, seeing that every possible precaution was taken 
to secure a sameness of circumstances under which to make the observa- 
tions. Captain Johnson was not, however, so much surprised at this cir- 
cumstance as we should have expected; as he had remarked that the **em- 
barrassment in the movement of the needles” after the first series, in some 
degree prepared him to expect it,—or, in other words, the difference in 
the magnetic state of the needles themselves, induced by the first series, 
was so great, that their indications would be materially altered in the se- 
cond. ‘This we can easily, toa certain degree, but not to the amount which 
these experiments indicate, conceive; the directive force of the needle 
may be increased or diminished by induction we admit, and then the pow- 
er of the iron remaining the same, its influence would be accordingly 
less or greater upon the position of the needle when out of the mag: 
netic meridian: but still that pure iron should induce so much permanent 
change in the magnetic state of the hard steel of the needle is to us incon- 
ceivable. All experiments go to prove the reverse of this. Captain John- 
son’s subsequent experiments prove the reverse of this, too: for they ac- 
tually show that the vessel herself was a permanent magnet, and uot a mag- 
net by induction, as cast-iron is generally found to be. Now the needle 
itself could produce no sensible effect upon the state of the larger mag- 
net; and hence her power upon the needle would be sensibly the same 
in both series of experiments, whilst that of the needle to resist her intlu- 
ence may be varied in a great degree. Captain Johnson is led to attribute 
the diflerent effects (in another series of experiments which he afterwards 
made with the same needles) of the head and stern of the vessel to the nee- 
dles placed upon the quay, to the different disposition of the quantity of iron in 
those two parts of her; but at the distances at which he observed these de- 
flections, we cannot account for it on these principles, especially keeping in 
view the very minute influence recorded to have been exercised upon the 
needles at G, C, and P, in his former experiments, in the table which we 
have copied above. 

The intensity of the magnetic force in the needle was greatly altered by 
the iron of the vessel; the dip was also very greatly altered. All this, of 
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course, we should expect; but we wish the in/ensify of the needles had 
been observed on shore both before and after the experiments were made 
on board; and as nearly as possible under the same circumstances. ‘This, we 
consider an unfortunate omission; but we do not blame Captain Johnson for 
it. The time of the year was unfavourable, affording so few days fitted for 
observation, and the period allotted to the whole series was much too short 
under such unfavourable circumstances. If we are not mistaken, other ob- 
servation, too, were made which are not here published; and, possibly, 
when they are made public, they may throw some further light upon the 
phenomena. However, in this respect, we are not able really to say what 
those observations were, nor whether they at all bear upon this question. 
If they do, it was a mistake to withhold them from the scientific public on 
the present occasion. 

The two following diagrams exhibit visually the several circumstances 
of these experiments; and require scarcely any description, 


Diagram I, represents the deviation of several compasses, when placed in 
different parts of the vessel, when her head was in the true magnetic di- 
rection of the cardinal points of the compass. 

Diagram II, represents the comparative dip of the magnetic needle, on 
Tarbert Islands and that observed at three positions on board the Garry- 


owen, in Tarbert Bay, when the vessel's head was to the true magnetic north 
and south. 


Diagram I. Diagram Il. 
True Magnetic North 


Magnetic South. Dip on shore 

A, I. Dip observed at those positions with the vessel’s head to the 
north. 

a,i, b. Dip with vessel’s head to the south. 

When we consider the great number of parts of which a vessel is com- 
posed, and the processes ty which those parts are formed, we can bardly 
be justified in considering the vessel as other than an immense magazine Of 
permanent magnets fastened together, Were they all, indeed, so placed in 
building her, that their axis may be parallel, we may be better able to form 


Magnetical Experiments. 95 


some general idea of the magnetic resultant, (so to speak.) and to guess at 
the intensity and directive force exerted by the whole system; but, even 
then, the difficulties, in the present state of magnetic knowledge, would be 
absolutely insurmountable. When, however, we consider the effect of a 
single and slight stroke with a hammer upon a permanent magnetic bar— 
the total disregard paid in building the vessel as to the magnetic state of 
her materials—the utter impossibility of ascertaining it after they are put 
together, or to alter it, definitely, in any one of the pieces—when we con- 
sider that malleable iron can alone be employed, and that all these difficul- 
ties stand in the way of even placing the component parts of the compound 
magnet parallel to one another, we say, we are compelled to affirm, that 
the real magnetic state of an iron ship is incapable of being ascertained by 
any series of experiments whatever. Captain Johnson’s experiments veri- 
fy, but do not in our minds strengthen, our convictions on this head. They 
were formed, a priori; and from the view which in common with all sci- 
entific men, we had before taken of the necessary consequences of the 
most familiar phenomena, as well as of the diversified experiments of a more 
retined class carried on by the most eminent philosophers for many years. 
Instead, therefore, of considering the steamer as a single permanent mag- 
net, we ought to consider her as a vast apparatus of united magnets, distri- 
buted perlectly at random: and their relative positions and intensities alto- 
gether incapable of estimation, Are we not justified, then, in saying, as 
we have said above, that we are incapable of judging from a series of ex- 
periments made on board one vessel, what the effect of one (so far as gen- 
eral form and disposition of material are concerned) similarly built in all 
respects may be? Surely, we are, 

Let us, however, even waive this objection. Have we not seen that on 
board the same vessel, on two different days not very remote from each oth- 
er, the deviation of the same needles was very different when all circum- 
stances were alike, except that the magnetic states of the needles were 
themselves changed by the first series of observations? We do not, indeed, 
know where the needles were placed during the intermediate period,— 
whether ashore or on board, If on shore, the influence of the short period 
during which the first observation was made, is only indicative of the intense 
action of the compound magnet, which could, in so short a time, produce 
such a permanent change in the needles: if on board they were probably 
kept in the positions of observation, and if so, it proves how dangerous it 
is to trust to the same compass, from one duy to another. The compass 
with which we leave port is a different compass after a single hour’s voy- 
age, and after three or four days, has been ‘deteriorated’ to such a degree 
as to be unworthy of the slightest confidence. 

When we look at the matter in this light, we need not inform our readers 
that we look also upon all attempts at the correction of the local attraction, 
by means of Barlow’s plate, as utterly useless on board an iron steamer, 
Upon this subject, however, as we said before, we intend to speak more 
fully in a future number: it is sufficient to say here, that Captain Johnson 
appears to have made but few experiments with it, owing to the “untavour- 
able state of the weather.” It is very true that unfavourable weather is 
disadvantageous for good experiments for mathematical investigations of the 
laws which reign through pbysical phenomena; but we do really think, that, 
irom the circumstance of the knowledge itself being only required in bad 
weather, the present was an advantageous opportunity thrown away; inas- 
much as the amount of discrepancy to be expected in times when the com- 
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pass is our only trust, is in a practical point of view, infinitely more impor- 
tant than a knowledge, however accurate, of the laws which prevail when 
the compass is never recurred to by a properly educated sailor, It is sure- 
ly of greater consequence to know how far we may safe/y trust our instru- 
ments, at the time when they are our on/y trust, than to ascertain their 
laws in a state of comparative repose, and when they are altogether unne- 
cessary to our safety. 

Finally, we feel it our duty to our readers and to the public, to express 
emphatically, our conviction of the extreme danger of this class of vessels, 
for the purposes of navigation by means of the compass,—or, in other 
words, for venturing out of the mouth of ariver. It is neither our wish, 
nor our interest, to discourage the progress of the arts and manufactures o| 
our country; but it is both our duty as scientific journalists, and our sponta- 
neous feeling as men, to warn our countrymen against the dangers to which 
they may expose themselves, by stretching beyond its due limits, the appli- 
cation of any product of our manufacturing ingenuity. We are tully aware 
of the advantages which belong to the use of iron, in the construction of 
iron steamers; bat we also wish our readers to be fully impressed with a 
sense of their recklessness in daring all its dangers. We should not fulfil 
our duties towards them, did we not distinctly tell them, that the iron ves- 
sel is in precisely the same condition with respect to the compass, as if no 
compass had ever existed,—or, in some respects, even a worse condition,— 
since they may be led to trust to a guide that cannot guide them aright 
and neglect those slight glimpses of indication which may in some small de- 
gree assist them. Such, at least, is our view of the matter; and if we are 
wrong, we hope we need not say, that we shall be extremely glad to be 
enlightened on the subject, by those who see better than we can. 

We do not think it necessary to give here Captain Johnson’s determina- 
tion of the best position for a sailing compass on board the Garryowen, as, 
even abating all other objections to the use of this kind of vessel, we have 
given good reasons why it could not be depended on for any other vessel 
similarly builtj—much less for one in which a different disposition of mate- 
rials may be adopted. On the care bestowed upon the experiments, as well 
as on the evident honesty of their record, we cannot speak too highly, and 
we are glad to find such men are found by the Admiralty, to be entrusted 
with this class of expeditions. We cannot, however, in respect to its sci- 
entific value, but regret that a more complete apparatus was not furnished 
to him, and that a more suitable period, both as to date and extent, was not 
selected for the purpose. Mag. Pcp. Sci 


On Lightning Conductors, particularly as applied to Vessels. By Manrys 
Roserts, Ese. 
Read before the Electrical Society of London, June 24th, 1837. 


As accidents, attended with loss of lives and property, are constantly oc- 
curring in our Royal Navy and Mercantile service, trom the effects of light- 
ning, notwithstanding the provision often made for their defence, | have 
been induced to turn my attention to the subject, as well in a philosophical, 
as in a nautical point of view, and I trust by an examination of the causes, 
and a citation of a few effects consequent upon them, fo solve the emburrass- 
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ment under which we now lie, and fo point out the means whereby such 
disastrous consequences may in future be prevented, 

The causes may be traced to two principal heads, namely, the form, and 
the position, of the conductor used at sea, ‘The conductor most in use is a 
chain, each link of which becomes, by the action of the saline moisture of 
the atmosphere, highly oxidated, and as oxide of metal is a non-conductor 
of electricity, we have at every junction of one link with another, a solu- 
tion of continuity in the chain regarded as a conductor of electricity, and 
therefore when the vessel is strack by lightning, every joint of this conduc- 
tor becomes a point at which an explosion may take place, and where con- 
sequently the electric fluid may strike off in any direction whatever. 

Its position, when the royal and top-gallant masts are struck, is often pro- 
ductive of danger and inconvenience, for the portion of chain not then 
stretched, (the spare part) is allowed to remain on deck, or towed over- 
board, either position being one of danger to the ship. The other form ot 
conductor used is that invented by Mr. Snow Harris, with considerable in- 
genuity, but, in my humble opinion, by no means tending to diminish the 
danger. Mr. Snow Harris’ plan is to let into the after part of the masts a 
strip of copper, of considerable surface, but of little thickness, (under the 
conviction that superfices, not content, conducts electricity,) from which 
opinion I must beg leave to differ, as it is decidedly contrary to experiment; 
and if he made his strips thick enough to be efficient, they would materially 
injure that essential quality in masts, pliability. 

While differing so widely from a gentleman for whose talents I have the 
greatest respect, I feel myself called upon to lay before the society a few 
of the effects likely to result from an adoption of the system he advocates, 

As before mentioned, he proposes that a strip of copper be let into the 
after part of each portion of the mast, viz: the royal, top-gallant, top, and 
lower mast, through the keel into the water, 

Now, in the first place, at every joint of the mast there must be a sepa- 
ration in the copper to allow the masts to be lowered, the same effects must 
be expected as have been condemned in the chain; and even supposing the 
lightning to pursue its course downwards over the copper strip, it appears 
to me highly dangerous to conduct such an immense accumulatiou of eiec- 
tric fluid as that in a lightning cloud, into the body of the vessel, close, ge- 
nerally speaking, to the powder magazine, or at all events among many sub- 
stances that would produce awful effects from its action on them: the lateral 
explosion, of which I here speak, can easily be proved by experiment, to 
take place even in the transmission of the feeble quantity of electricity gener- 
ated by our machines, what great reason then have we to dread the enormous 
quantity of the fluid which will be conveyed into the hull of the ship? In- 
deed Mr. Harris himself gives an instance of most serious injury, arising to a 
sailor leaning against a mast through which the lightning was transmitted. 

From what has been instanced, I feel confident that few will dissent from 
the position | wish to defend, that a perfect metallic continuity of conduction 
from the mast head to the water, and also a transmission of the fluid through 
a channel far removed from the interior of the ship, is absolutely necessury 
for the protection of vessels from Thunder Storms. 

To attain this desideratum under all circumstances, 1 beg leave to propose 
the following plan. 

Let conductors be made of metallic rope, consisting of some hundreds of 
fine annealed copper wires, laid up as a common hemp rope; it will be pli- 
able, and may be rove through blocks, and traverse as well as any other 
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rope. Let this rope be fixed to a copper point at the highest mast head, 
led down the after part of the mast, until it arrives at the lower mast head, 
and from thence led as a backstay to the outside of the ship, and there fas. 
tened to her copper sheathing. By this means a perfect metallic conduct- 
ing channel is maintained for the lightning, from the highest point to the 


water, without interruption or contact with any thing that can possibly pro- 
duce ill effects. 


Annals of Electricity 


West’s Patent Forge-backs. 


The rapidity with which forge-backs of the ordinary construction are 
destroyed by the intensity of the heat to which they are continually sub- 
jected, has led to the invention now described, and which was patented 
by Mr. West, of Crayford, a blacksmith, in December, 1854. The in- 
vention consists in the introduction of a current of water behind the 
forge-back, which, as is obvious, preserves the metal from destruction 
by the fire. 


Fig. 2. 


_ Fig. 1, represents a front view of a forge-back, which is made hollow 
in order to admit of a flow of water. 


ow 
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Fig. 2 is a back view of fig. 1, by which the position of the circulating 
pipes is shown. 

Fig. 3 is a side view of a forge-back. 

Fig. 4 is a side section, by which the action of the water will become 
more evident, the arruws indicating the flow of the water. 

The back of the forge is made up of two parts, a and b—the part a 
being the front, or part against which the fire or hot coals lie, and is 
consequently that part in the ordinary back which is liable to be quickly 
destroyed; but when constructed in such a manner as to admit of a con- 
stant flow of water against the back surface, this part a will be less pre- 
judicially acted on by the hot coal, owing to the heat being constantly 
conveyed away by the circulation of the water. 4 is the back part of 
the forge-back. These parts are kept together by screws. d is the 
induction pipe, and e the eduction pipe, which respectively lead from 
and to a tub or vessel containing water, which is placed in any conve- 
nient situation in order that water may constantly flow to and from the 
hollow forge-back a 6. 

The advantages of these backs are their indestructibility—that the 
clinker does not adhere to the back, and consequently that the fire need 
never be disturbed for the removal of the clinkers—that they always 
burn coal; and as every smith is aware that they never work so com- 
fortably, nor get their heats so well as they do while the back of the 
forge continues cool, this must be a great recommendation. 

There is also a positive saving of more than twenty per cent in coals. 

The tub or vessel for the water may be placed in any part of the shop, 
so that it is above the level of the back, and one tub or vessel will do 
for any number of backs. 

The back is to be connected to the reservoir or tub by leaden pipes. 

Lond. Mech. Magazine. 


Smoke Burner. 


The following is a short description of Messrs. Chanter and Gray’s 
smoke burner, which has been publicly exhibited at their premises, in 
Earl street, Blackfriars, and inspected by their Royal Highnesses the 
Dukes of Sussex and Cambridge—the former attenced by several Fel- 
lows of the Royal Society. It has also been inspected by many engineers 
and gentlemen interested in the progress of science, all of whom agreed 
in admitting the object of consuming the smoke to be fully accomplished. 
It will, therefore, really be agreat neglect on the part of the Legislature, 
if manufactories and gas works are longer suffered to darken the atmos- 
phere of the metropolis with coal smoke. As to the parties interested 
in locomotive engines, they must decide for themselves; but if the esti- 
mate be correct, that they can obtain from coal a heat greater than they 
now obtain from coke, and at less than half the expense, it may readily 
be supposed that they will soon avail themselves of this patent. 


Description of the Smoke Burner. 


It would be impossible to describe fully the nature of this invention 
within the limits of a prospectus, but it may be briefly stated that its 
principle essentially consists in so arranging the form of the furnace and 
position of the bars, that the fuel is regularly advanced by gravitation 
upon inclined fire bars, without the aid of machinery, or auy apparatus 


9 SURE POL PAR Penne 


100 Progress of Practical & Theoretical Mechanics §& Chemistry. 


besides the simple instruments in common use for the management of 
furnaces; the carbon and various inflammable gases are set free in the 
process of combustion, and being more charged with the oxygen of the 
atmosphere and heat of the fire, proceed through and over the fire, which, 
increasing in heat to its termination, gradually subjects the less com- 
bustible gases to perfect combustion. Saving in fuel is thus effected; 
for, in the present furnaces, these are not only passed off unconsumed, 
but by preventing the ignition of more combustible materials, necessa- 
rily waste a large portion of the burning fuel. Thus the primary effect, 
in the operation of the patent furnace, may be stated to be that of ob- 
taining, at the termination of the furnace, that intense degree of heat in- 
dispensable to the entire combustion of the various substances emitted 
from the burning fuel. It is needless to add, that this produces extraor- 
dinary economy of fuel. This invention is exhibited in the specifica- 
tion in twelve different forms, showing its application to every descrip- 
tion of furnace. ‘The details are somewhat varied; but the most impor- 
tant part of the principle, namely, the absolute combustion of the vapour 


is thus effected in all of them Mining Journal 


The Patent Stylorynon. 


From the great personal convenience I have myself experienced, in 
the use of the ingenious little instrument of which a sketch accompa- 
nies this communication, I feel assured that I shall be rendering an im- 
portant service to all such of your numerous readers as are draughts- 
men, by introducing it to their notice through the medium of your 
pages. The drawing, which is the full size, represents Messrs. Cooper 
and Eckstein’s patent pencil pointer, which they have appropriately 
termed the S/ylorynon; it consists of two sharp files neatly and firmly 
set together at right angles in a small block of rosewood. 
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The instrument thus formed, speedily produces a most delicate point 
to black lead, slate, or chalk pencils, and will be found generally useful 
for renewing the points of various other articles 'n common use. 

A point as fine as that of a needle, may be given to good HH or HHH 
pencils, by means of the Styloxynon, and this instrument will be found 
an invaluable addition to the drawing table of architectural and mecha- 
nical draughtsmen in particular, as well as for artists generally. The 
mode of using it is merely to rub the pencil backward and forward with 
the point slightly depressed in the angular groove, turning the pencil 
round at the same time between the finger and thumb, when a most ex- 
quisite point will be produced, which by occasional recourse to the 
Styloxynon may be maintained at pleasure. 


Captatn Ericsson’s Patent Sounding Instrument.’ 101 


When a new pencil is first used, it should be roughly pointed with a 
knife before employing the Styloxynon. 


Wn. Bappetey. 
Lond. Mech. Mag. 


Note.—This instrument, if constructed of good coarse files, would be 
very useful in a laboratory for rounding and fitting corks for jars and 
bottles. G. 


Plan of a Navigable Raft in case of Shipwreck. 


Having got together (from the wreck or by other means) a quantity 
of stout planks, capable of supporting the requisite number of hands 
with provisions, &c., arrange them side by side in the form of an oblong 
square, the breadth being one third of the length; then lay at equal dis- 
tances across them, a sufficient number of others as beams or treadles, 
to stiffen and hold the raft together, pinning them down with nails, or, 
ifthese are inaccessible, with wooden pegs, which swelling in the water 
will hold firm enough. Now raise the sides and one end perpendicu- 
lar, (two or more feet according to the size of the raft,) sloping up the 
other for a bow, like the swim of a barge. The sides being nailed on, 
should be stayed up with a few brackets inside; and rigging her with a 
mizen royal, or a couple of boat’s sails, with an oar, or paddle shaped 
plank for helm, the raft is furnished. Half a dozen spare planks slung 
over the bulwarks by one end, as leeboards, would make her hold an ex- 
cellent wind. She would be as stiff as a church, and if constructed (as 
she should be) of large superfices in proportion to her burden, would, 
from her light draught and extent of floor, be both a fast and a good 
sea boat. If loaded below the thickness of her bottom, she should be 
caulked, if otherwise, not, as then any water she might ship escaping 
between the planks, she would be a life boat and could not be swamped. 
This plan was originally intended, only as a resource, for the purpose of 
reaching a civilized port when cast away on a barren, or distant coast; 
but on reconsideration, I see no reason to hinder its construction fon 
board a vessel, provided sufficient materials are handy. The planks 
lying flat on deck, would not wash off, but in a very heavy sea. The 
work is of the simplest and roughest kind, and might be completed in 
afew hours where the danger is not immediate. 

A Youncster. 
Naut. Mag 


Captain Ericsson’s Patent Sounding Instrument. 


We have been favoured with a copy of the certificate granted by 
Commander Bisson to Captain Ericsson, which we have great pleasure 
in subjoining:— 

“ To Captain Ericsson. 


‘* My Lords Commissioners of the Admiralty having ordered a trial 
of your patent sounding instrument, I was directed by Rear Admiral 
the Honourable Sir Charles Paget, on the 12th of this month, to pro- 
ceed in his Majesty’s brig Partridge, under my command, towards the 
Atlantic Ocean for that purpose. I have, accordingly, to certify, that 
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I have put your sounding instrument to a complete practical test, by 
using it every second hour, by day and by night, for nine days, beginning 
with adepth of 5 fathom, and extending to 600 fathoms. Soundings 
up to 80 fathoms being obtained whilst going at the rate of 6 knots per 
hour, 

** Respecting the accuracy of the instrument, I have only to state that 
I found it perfect, and as to simplicity, I need only say that all my crew 
soon understood its use, and on these grounds I can strongly recommend 
this instrument as being one of great practical utility. 

* Puitip Bisson, Lieut. and Com. 
“ Plymouth, this 22d day of Sept., 1856.” Lond. Mech. Mag. 


A simple method of Drawing on both sides of a Board without either being 
Rubbed, 


To effect this, I think that two slips of wood of the same thickness, 
provided with pins, say two at each end, and these made to fit in cor- 
responding holes in the drawing board at top and bottom, would be suf- 
ficient for the purpose. By these means a sheet of paper could be laid 
on both sides the board, and be used at the same time by reversing the 
pieces of wood from one side to the other, as occasion may require. 
The holes should be near the edge of the board to allow as much room 
as possible for the paper. Ibid 


Railway Transit. 

It would require 12 stage coaches, carrying fifteen passengers each, 
and 1200 horses, to carry 180 passengers 240 miles in twenty-four hours, 
at the rate of ten miles an hour. One locomotive steam engine will 
take that number, and go two trips in the same time, consequently, will 
do the work of 2400 horses! Again, it would require thirty mail coaches 
(six passengers each) and 3000 horses, to take 180 passengers and mail, 
240 miles in twenty-four hours, at the rate of ten miles an hour. One 
locomotive steam engine will take that number, and go two trips in the 
same time, consequently, will do the work of 6000 horses!—7. M. 

Ibid 


Norickes FROM THE FrenNcn Journats. TRANSLATED FOR THE JOURNAL 
oF THE Frankuin Institute, By J. Griscom. 


Fabrication of a Steel called Meteoric Steel. By M. Fiscuer. 


This process consists in combining with cemented steel, or steel of any 
kind, in variable proportions, certain alloys which have the property of in- 
creasing its good qualities and rendering it fit to receive impressions or de- 
signs, similar to those of Damask. It is produced in the following man- 
ner: 

‘Take 4 parts of zinc, 4 of pure nickel, and 1 part of silver;—put the 
whole in a black lead or other refractory crucible, cover it well with pul- 
verised charcoal and lute on a cover;—then subject the crucible to the heat 
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of a powerful melting furnace until the mixture is perfectly fused. Pour 
it, when very liquid, into a vessel filled with cold water, to render it brit- 
tle and carefully pulverise it in a cast iron mortar. 

When a sufficient quantity of this powder, which the patent-e calls 
meteoric powder is obtained, 


‘Take 24 pounds of blistered or any other steel, 
ounces of fine meteoric powder, 
ounces of pulverized chromate of iron, 
ounce of wood charcoal, 

ounces of quick lime, 

ounces of porcelain earth, 
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and subject the whole in the ordinary crucible, to the requisite heat. The 
above proportions produce steel of excellent quality which may be heated 
and drawn outin the usual manner. When its surface is polished and 
treated with a mixture of one part of nitric acid and twenty parts of acetic 
acid, it presents a beautiful damasked appearance. As soon as the acid 
has taken thorough effect, the piece is to be carefully washed. 

Bull. d’encour. 


Process for rendering wool, dyed or not dyed, fil for spinning without oiling, 
By M. Pimonr. 


Boil water, pure or alkaline, in a strong digester provided with a safety 
valve,and conduct the steam through a copper tube into a tight metallic 
vessel containing the wool to be prepared. The action of the steam, under 
strong pressure, penetrates the wool, thoroughly extends it, and expands it 
so that it can be spun without oil. Ibid- 


Fabrication of a Black Enamel, known under the name of Niellee By M. 
M. Wacyer anv Mention. 


This is composed of an ounce of silver, two ounces and a quarter of 
copper, one ounce and five eighths of lead, half an ounce of borax, and 
twelve ounces of sulphur. 

The sulphur is put into a retort and the silver and copper into a crucible; 
when the metals are melted add the lead, and pour the whole into the re- 
tort, and close it tightly to prevent the inflammation of the sulphur, Be- 
fore the mixture is calcined, add the borax, to refine and purify the mix- 
ture, and then continue the calcination, until neither flame nor smoke ap- 
pears in the neck of the retort, Pour the contents into aniron pot. This 
alloy is hard enough to receive a polish like silver and supple enough 
not to scale. After pulverizing it, wash it in filtered water, mixed with 
sufficient quantity of sal ammoniac to acidulate the water, which sep- 
arates all impurity from the alloy;—pour off the fluid, and wash the material 
again with clear water, to which a little gum arabic has been added. 

When the surface to be enameled has been weil prepared, apply the 
nielle by means of a spatula, the gum arabic attaches it without rubbing in 
the lines made by the graver. Place the article thus covered in a muffle in 
the enamelling furnace and let it remain until the Nielle is melted. Then 
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withdraw it from the muffle, and if the enamel is melted clear and without 
blisters, polish it by the means and processes used for polishing silver. 
Ibid 


New mode of preparing bicarbonate of potash. By Wouter. 


Carbonate of potash, either dry or in solution, as is well known, absorbs 
the second atom of carbonic acid, which is necessary to its transformation 
to the bicarbonate, very slowly. Wohler found that the porous state of 
charcoal mingled with this salt, facilitated, in an extraordinary manner, 
the formation of bicarbonate. The following method is adopted. Crude 
tartar is carbonized in a covered crucible,—the carbonized mass is slightly 
moistened with water, placed in a suitable vessel, and carbonic acid gas is 
passed through it. ‘The gas is absorbed with such rapidity that the mass 
grows so warm as to make it necessary to surround the vessel with cold wa- 
ter to prevent the decomposition of the bicarbonate formed. ‘The moment 
of saturation is known by the diminution of temperature. ‘The material is 
then lixiviated with the least possible quantity of water of 90° or 100° 
Fahr. and as the filtered solution cools, the greater part of the bicarbonate 
of potash is deposited in fine crystals, 

Jour. de Pharm 


Notice of a New Process for making Bricks, Tiles, §c. Invented by M. 
‘TERRASSON, 


After remarking upon the properties necessary in a machine that shall 
completely fulfil the objects of an artificial brick maker, the difficulties to 
be surmounted in such an invention, especially that which arises from the 
adhesion of the clay to the mould, and the failure, wholly or in part, of all 
former contrivances for this purpose, the inventor thus describes his plan: 

This machine is divided into two parts. 

1. Machine for kneading the clay. 

2. Machine for moulding and transporting the bricks to the area, or yard. 

The same motive power may accomplish both objects. 

Machine for Ancading.—Horse or water power, &c., may be used at 
pleasure. That which I use at Teil is moved by two horses. The yard is 
on the side of an argillaceous hill. Two large sheds are erected, one of 
which is two stories high; the upper serving for the horse floor, the large 
wheel, and the several connecting parts. The ground floor below contains 
the moulding and transporting machine. 

The other shed is a drying room and store house; it is situated so as to 
serve as a place of discharge by the shortest way possible. 

The hill forms a slightly inclined plane; it furnishes the earth, and from 
its position facilitates the transportation of the clay. 

Machine for Kneading and drawing out the Clay.—T wo horses attached 
to the two arms ofa lever, turn a large wheel connected with a trundle, 
which impels a vertical shaft working ina cylinder or field vat. ‘This shalt 
is furnished with spiral cutters;—the moistened earth is put into the vat, 
the cutters in turning, knead it, divide it, and force it, by its own weight 
and the impulsion of the screw, which operates like the screw of Archi- 
medes, excepting that it reverses the motion. he clay arrives at the bot- 
tom of the vat exceedingly well prepared, and then passes through a hole, 
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round or square, which may be enlarged at pleasure by means of a screw 
which presses against a slide. We thus obtain aroll or fillet of clay of any 
desired dimensions. 

Machine for Moulding and Transporting the Bricks.—This machine, 
which gears in to the one above, is placed below the vat in such a manner 
that the clay, already formed of a due calibre, enters the mould, which is 
nothing more than a chaplet or hollow frame, moving horizontally, with 
an adjusted velocity, and turning upon and around cylinders. A large cyl- 
inder is placed over the mould, and another below, forming a rolling press 
which flattens and compresses the clay. 

After having passed with the mould under this large cylinder, the clay is 
perfectly level or even; a boy having previously placed boards in the 
mould, and upon these boards the bricks are made. The frame returns 
empty, the boards continue their horizontal course, bringing a fillet of clay 
well pressed and levelled; two wires, stretched by a weight, and placed on 
each side of the board, free the clay, and remove all the roughness which, 
in being stripped, the mould might have left on the fillet. 

The boards continue their horizontal course, being urged forward by 
those which the child continues to place in the mould; they arrive at a 
point immediately under one end of a balance weight (bascule) formed of a 
frame, across which wires are stretched, and which, as the weight falls, cut 
off, in the twinkling of an eye, ten or twelve bricks, The machine stops 
an instant to give time for this important operation, which may be repeated 
five timesin a minute. A clock bell gives notice when the stroke is given. 
When the bricks are cut . and the valance weight rises, the chaplet con- 
tinues its motion, and two boys take hold of the board. 

By means of a long file of cylinders upon a slightly inclined plane, the 
boards are carried to any desired distance without labour, being hurried 
down like wagons on an inclined railroad, 

[ have stated that five strokes of the balance weight may be given per 
minute, making fifty bricks of large size. By dividing them, 100 of less 
size would be made;—indeed, if, the children could ‘take them off, 150 
might be made, a result which, however incredible, is nevertheless true, as 
I have proved before the authorities of the country, who were quite incredu- 
lous before they sawit. I have even gained bets upon it. 

I have hitherto employed only horse power, but there would be great ad- 
vantage in using steam, wind, and especially water; the velocity of the 
shaft being more regular and rapid with a water fall, and with a greater 
force than two horses, the kneading and other operations would be better 
performed, 

By a similar arrangement, tiles are made, earthen water pipes may be 
moulded, concave bricks for vaults, and in fact all surts of bricks, refrac- 
tory and others. Receuil Industriel! 
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Minimum Density of Liquids. By C. Desprerz. 


Two memoirs, one on the maximum density of pure water and the other 
on that of saline solutions, were read before the 4cademie des Sciences and 
an account of them given in the Comptes Rendus de l’dcademie, by Gay 
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Lussac, Araco and Becaqueret, This has been translated by W. Frav- 
CIS. G. 

After noticing and trying several methods, the author states, “the process 
which appeared to me to be the most suitable, was to compare the progress 
of a water thermometer with a mercurial thermometer. For this purpose [ 
constructed six water and four mercury thermometers. Al! these instru- 
ments were divided into parts of equal volume, In order to get rid of the 
error which arises from the conical form of the tubes, [ disposed them so 
that the variation in the size of the diameter took the one direction and the 
other alternately. In the first experiments the instruments were placed in 
the midst of a liquid which was gradually made cold; and after it had 
passed the apparent maximum, the apparatus was left to the calorific influ- 
ence of the surrounding bodies; it then became warm, and arrived at the 
point of departure. By performing the experiment so that the heating kept 
equal pace with the refrigeration, the error occasioned by the want of co- 
incidence between the water thermometer and the mercury thermometer 
was avoided; the first being always behind the second. I also lessened very 
much this cause of error by taking the mean of the results obtained; never- 
theless I preferred observing in the statical condition. 

After various essays, which need not be enumerated, I adopted the fol- 
lowing apparatus, 

It consists of a cylindrical copper vessel, similar to a large eprouvette, 
In this vessel two water thermometers and three mercury thermometers are 
suspended, the two first alternating with the latter; all the reservoirs are 
at the same height; the vessel is corked so as to hinder the access of ex- 
ternal air. It is then placed in a large earthen vessel filled with a mixture 
at various temperatures, from + 16° Cent. to the freezing of the water, 
which takes place at times at —5°, at times at —10°. sometimes at —15°, 
and even at —20° Cent. We should remember that Gay-Lussac had pre- 
viously observed water to remain in a liquid state —12° Cent. 

Each experiment lasted from eight to ten hours, during which from eight 
to ten numbers were taken. 

The results obtained with the water thermometers, were as follows: 


Seven experiments with one tube 9°.39C. 
Seven do. another 4. 02 
Two do. a third 4. OL 
Two do. a fourth 3. 96, 


The mean from these eighteen experiments is 4° C., which agrees within 
two hundredths with the result of the former process. 

Before and after each experiment the zero of the thermometer was ex- 
amined. This verification is absolutely necessary, because the zeros of 
thermometers, even of those which have been constructed for a long time, 
differ when these instruments are kept for some time at a low or high tem- 
perature. We shall have occasion to return to this important fact on anoth- 
er occasion. 

So many contradictory results have been obtained on the subject of the 
maximum of density of pure water, that it is quite unnecessary to mention 
here in what these experiments may be regarded as more nearly approach- 
ing to the truth, They occupied me fora year. I constructed and gradua- 
ted all the instruments myself. The weighings were performed with the 
greatest care. Fearful of partial errors, all the results were represented 
by drawings on a very large scale. I lay before the Academy a few only 
of the numbers and curves, Although we cannot answer for the hundredth 
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part of a degree, considering the extreme mobility of glass instruments, 
we yet remark that the difference of the single results with 4°, a difference 
which in general has amounted to some hundredths, never surpassed U°.1, 
and that the two processes, which have not the least relation with one 
another, have furnished sensibly the same result. Nevertheless, on ac- 
count of the importance of the subject, I shall have the honour in a short time 
of laying before the Academy some experiments made by a process not yet 
described, and employed at very low temperatures. 

This memoir closes with a table of the dilatation of water from degree 
to degree, from the maximum to the boiling point, and from the maximum 
to—13° Cent. The dilatation is a little stronger below than above the 
maximum, 

This dilatation amounts ;45,, from 4° to 100°, 

Various points of the scale have been verified by fixed temperatures, as 
that of wther, alcohol, &c. The curve of dilatation is almost a parabola 
for a very considerable space on the scale. 


Extract from the Second Memoir. 


The question respecting the maximum of density of saline solutions, im- 
mediately connected with the researches relative to the temperature of the 
sea at various depths, has been for a long time agitated among natural phil- 
osophers, who, however, are far from agreeing with each other on this sub- 
ject; thus, as Ermann remarks, while Rumford, Marcet, and Berzelius 
think that salt water has no maximum, Gay-Lussac, Scoresby, and Sabine, 
guided by analogy, profess quite a contrary opinion.* 

Of the four methods described in my paper on the maximum of pure wa- 
ter, says M. Despretz, ene only is applicable to aqueous solutions. It is 
that in which the course of a water thermometer is compared with that of 
amercury thermometer, In the experiments with saline solutions, as in 
those of pure water, four thermometers filled with saline solutions and four 
with mercury were immersed in a large vessel, the temperature of whicn 
was gradually lowered to six or seven points, which I sought to render fix- 
ed. In order to avoid the influence of the warming or cooling of the ves- 
sel, thermometers containing mercury and saline solutions were taken al- 
ternately. A curve was traced with the apparent contractions and expan- 
sions, to which was drawn a tangent parallel to the line of expansion of the 
glass. The tangential point gave the temperature of the maximum, i, e, 
the point where the expansion is equal to the contraction of the glass, which 
is evidently the point where the absolute dilatation of this solution is zero, 
This is the transition of the contraction into the expansion by cold, 

M. Despretz did not find a single aqueous solution which did not show 
a maximum either above or below the freezing point. ‘The solutions which 
contain 1 to 3 centimetres of foreign matter are in the first predicament; 
those containing more, in the latter. 

Every one can demonstrate the existence of a maximum for any aqueous 
sulution whatever; for this purpose it is only necessary to construct a ther- 
mometer with the solution, and to lower the temperature rather slowly: the 
liquid is seen to contract down to a certain point, and then by a continued 
refrigeration regularly to expand, 

These experiments being very long and laborious, after having proved 


*Captain Sabine’s remarks on this subject will be found in Phil. Mag. First Series, 
vol. Ixiii. p. 70.—Epir. 


t 
i 
' 
i 
} 


= 


are ew 


~~~ 


108 Progress of Physical Science. 


the existence of a maximum for any aqueous solution, the author contented 
himself with extending these researches to eleven different substances: sea 
water, chloride of sodium, chloride of calcium, carbonate of potash, carbo. 
nate of soda, sulphate of potash, sulphate of soda, sulphate of copper, and 
alcohol, 

With the exception of sea water, every substance was dissolved in pure 
water in seven different proportions, ‘These ten substances therefore yive 
seventy solutions. The nature of the substances was varied, in order to 
follow the general course of the phenomenon. Among them were deli- 
quescents, efllurescents, bodies which are not affected by the air; some very 
soluble, others of little solubility. 

We will begin with mentioning the results which relate to sea water. 
I first operated, says M. Despretz, with an artificially formed sea water ac- 
cording to Marcet’s analysis; but M. Arago, to whom I mentioned my firs: 
experiments, had the kindness to offer me some sea-water collected by M. 
Freycinet in the Southern Ocean, This water weighed at 20° 1.0275. 
The mean from twelve experiments gave—2°.55 for the temperature of 
the freezing point ina state of agitation; at the instant of freezing the 
thermometer returned to —1°.84 of density. This fluid has its maximum 
density at —3° 67. This is the mean deduced from five experiments with 
three different tubes. One tube gave twice —-5°°69; a second —3°.60 and 
—-3°.59; a third —-3°.77, We now see the reason why Marcet and Ermann 
did not discover any maximum density in sea water, because they searched 
for it above the freezing point, while it is situated at more than one degree 
below. 

The solution of the question relative to sea water sufficed for the pur- 
poses of physical geography; but the bistory of corpuscular properties re- 
quired a more general solution. it was necessary to extend these experi- 
ments toa certain number of aqueous solutions in order to discover the 
course which the maximum takes as the addition of foreign matter low- 
ers it. 

For this purpose I dissolved several quantities of foreign matter in the 
proportions 1, 2, 4, 6, 12, and 24. Each of the substances was employed 
in a pure state, which it is now very easy to ensure. ‘The chloride of sodi- 
um, the chloride of calcium, the carbonate of potash and that of soda were 
melted. ‘The carbonate ef potash was obtained by calcining pure and 

crystalized bicarbonate. The sulphate of copper was employed crystallized. 
Water not being an essential part of this salt, it was subtracted; while the 
pure hydrate of potash, concentrated sulphuric acid and absolute alcohol, 
(water being in certain respects essential to their composition, since heat 
alone does not expel it,) were considered as anhydrous bodies, We will 
mention some of the results obtained: 


Sea Salt, 
0.009123 of salt----freezing point*—-1°.21, Max. +1°.19Cent. 
ee 


0.0246 * —2°94 + ml 69 & 
0.0371 ‘6 ‘s —2 77 % met 75 6 
0.0741 “ ‘“ —5.10 * —16 00 « 


*The temperatures are those marked by the thermometer at the moment when the 
liquid is on the point of freezing. The temperatures indicating the actual freezing, 
i.e. which are for the solutions what zero is for pure water, are not so low. 
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Chloride of Calcium. 


0.0371 of salt----freexing point —3°.92, Max. —2°.45Cent. 
00741 + —5°.28 = 10.43 & 


This sinking of the maximum, says the author, cannot be the consequence 
of a partial freezing of the liquid mass, since the curve, representing the 
expansions above and below the maximum, is quite regular, as the draw- 
ings which I now lay before the Academy will show; the freezing of the 
smallest part would determine, in the curve, points which byg geometricians 
are denominated singular, Besides, this partial freezing could scarcely 
take place without causing the freezing of almost the entire mass. The 
coincidence also which exists between the experiments performed on the 
same solution, but with different tubes, excludes all idea of freezing. 
Thus for the solution of sea salt at 0°.037 1, one tube gave —-4°.80, —4°.7 73, 
--4°.76, the mean of which is --4°,76. A second tube gave —4°,75, 
—4°,72, —-4°.77, the mean of which is —4°.743 which differs from the 
first only by two hundredths. 

We conceive that there does not always exist,the same agreement i 
the partial experiments: many however exhibit but a small difference. 

In comparing the various experiments, we see that it is neither the more 
soluble salts, nur the salts which most retard the freezing point, that lower 
the maximum most; for instance, the chloride of calcium lowers the maxi- 
mum much less than sea salt; the sulphate of potash less than the sulphate 
of soda. This result is obtained whatever may be the degree of concen- 
tration of the solutions compared, 

The two following results, says Despretz, appear to me to be proved: 

1. Sea water, and all aqueous solutions, acid, alcoholic, saline and alka- 
line, have a maximum of density. 

2, This maximum sinks much quicker than the freezing point, the vari- 
ation of which, as well as that of the density, is nearly proportional to the 
quantity of matter added to the water. 

The point of the maximum remains at first above that of the freezing 
point; it then reaches it, and finally sinks below it. Even with seven hun- 
dredths of salt, acid, or alkali, the maximum may be at 12 degrees below 
the freezing point, so that it is impossible to discover it except by exposing 
the fluid solution in narrow tubes to temperatures far below that point. 

Lond, & Edin. Philos. Mag. 


A Few Words on Astronomy. 


if England may be permitted to cast a proud eye upon the period 
in which Flamsted, and Halley, and Newton flourished, she cannot but con- 
template with the bitterest dejection, that which succeeded if, As if Pro- 
vidence had decreed that there should be a balance in the glory as well as 
in the power of nations, no British name has been allowed to share in the 
intellectual triamphs which illustrated the middle and the close of the eigh- 
teenth century. ‘Truth and justice demand from us this afflicting acknow- 
ledgment, while they award to Clairaut, Euler, D’Alembert, Lagrange, 
and Laplace, the high honor of having completed the theory of the system 
of the world, 

The problem of two bodies, or the determination of the motions of one 
planet revolving round another, had received from Newton the most per- 

VoL, XXIL.—No. 2.—Avueusr 1858, 10 
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fect solution. He had even shown that the problem of three bodies, in 
which the action of a disturbing planet is introduced, could be resolved by 
the principles which he had established; and in the case of the lunar irre. 
gularities, he had succeeded in explaining no fewer than five of the most 
important, At this point, however, the power of analysis failed, and it was 
left to a succeeding age to complete the noble edifice which he had founded. 
The results of the labours to which we allude are developed in the Me. 
canique Céleste of Laplace, a work which ranks next to the Principia; bat it 
would exceed our limits were we to assign to each of the astronomers we 
have named their respective claims to immortality, By the improvements 
they have made in the analytical art, they have solved the problem of three 
bodies, and have computed, with accuracy almost miraculous, the various 
disturbances which affect the motions of the principal planets. But though 
all the bodies of the system thus exercise over each other a reciprocal in- 
fluence, yet it has been proved by Lagrange, that the resulting irregulari- 
ties are all periodical, and that while the form and position of their orbits 
are ever changing, their mean motions and mean distances from the sun are 
subject to no variation, Amid the actions and re-actions of our system, 
therefore, the general harmony is never broken, and from the arrangements 
of this celestial mechanism, disorder and decay have been forever excluded, 
What a sublime and instructive picture is thus presented to man!—while he 
and every thing around him bears the impress of his fleeting nature,—while 
even the solid globe on which he treads is rent by convalsions, and agitated 
in the conflict of its elements, yet does the general system stand unshaken 
amid the oscillations of its parts, and thus testify to each generation, as it 
comes, the wisdom and the power with which its great architect has pro- 
vided for the stability of his material throne, 

But though the spirit of English science had thus been slumbering amid 
the intrigues of faction, and the apathy of shortlived and uneolightening ad- 
ministrations, the exertions of individual genius were preparing in secret for 
new achievements. ‘The invention of the achromatic telescope by Dolland, 
and the improvement of the reflectors by Short and Mudge, had armed the 
observer for the great object of sidereal astronomy—for examining the phe- 
nomena and condition of the stars, and the structure of the groups and sys- 
tems which the telescope descried in the immensity of space. {tn this pe- 


riod, doubtless the most brilliant in the annals of discovery, the name ot 
Herschel stands in proud pre-eminence, as the founder, and the most suc- 
cessful cultivator, of sidereal astronomy; and when we add the name of his 


accomplished son, of Dr. Brinkley. (bishop of Cloyne,) of Sir James South, 


and of Mr. Struve, we complete the list of the great men who have im- 
mortalized themselves in this difficult and boundless field of inquiry, 
Before we proceed to give an account of their labours, it is necessary 
that the reader should have some idea of the distance and magnitudes of the 
bodies which are to come under his consideration, That the nearest of the 
fixed stars are not placed at immeasurable distances, bas been fully esta- 
blished by the numerous and ably conducted observations of the Bishop of 
Cloyne. This distinguished astronomer has found that the star a Lyre 
has a paralyx of 1’. 1, or, what is the same thing, that the radins of the 
earth’s annual orbit, would, if seen trom that star, subtend an angle of 1’. 1: 
hence it follows, that its distance is 20,'59.665.000,000 niles, or twenty 
billions of miles. Sir William Herechel, trom repeaied measurements. con- 
siders the diameter of a Lyra as three tenths of a second, and consequently, 
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its diameter must be three thousand times greater than that of our sun, or 
2,669,000,000 miles, or three-fourths of the size of the whole solar system, 
as circumscribed by the orbit of the Georgium Sidus. This extraordinary 
result does not entirely accord with a curious calculation of the Marquis 
Laplace, that a luminous star, of the same density as the earth, and whose 
diameter is two hundred and fifty times that of the sun, would exercise such 
an attraction over the rays which issued from it, that they could not arrive 
at the earth; the consequence of which,would be, that the largest luminous 
bodies in the universe would, on this account, be invisible. But however 
this may be, it cannot be doubted that the scale of distance and magnitude 
for the fixed stars cannot be greatly different from that which we have 
stated. 

It was to regions so remote, and to bodies so vast, that Sir William Her- 
schel directed his powerful telescopes, after he had extended the limits of 
our own system, by the discovery of one primary and eight secondary pla- 
nets, Professor Kant and the celebrated Lambert had suggested the hypo- 
thesis, that all the bodies in the universe were collected into nebulw, and 
that all the insulated and scattered stars formed part of the nebula to which 
our own system belonged. Pursuing this happy thought, Sir William Her- 
schel examined no fewer than 2,500 nebula, and he was led to the opinion, 
that the galaxy, or milky way, was the projection of our own nebula in the 
sky, and by gauging the heavens, or counting the number of stars which 
occur in the same space in different directions, he was enabled to deter- 
mine the probable form of the nebula itself, and the probable position of the 
solar system within it. But while this idea impresses us with its grandeur, 
it at the same time furnishes us with a scale for estimating the immensity of 
nature. If all the separate stars which the most powerful telescope can 
descry, are only part of our own nebula, what must we think of the millions 
of nebula, some of which exhibit, by their proximity, the individual stars of 
which they are composed; while others, as they recede from our failing 
sight, display only in the best instruments a continuous and unbroken light, 
in which the spaces between the stars can no longer be seen? From the 
systems which roll within these groups of worlds, a new firmament of stars 
will be seen, and each system will have its milky way, exhibiting the pro- 
jection of its nebula, varying in form and in lustre with its locality within 
the group. Itisin vain to pursue ideas so vast and overwhelming; it is 
enough that the mind tries its strength, and stands selt-convicted of its weak- 
ness, 

Let us, therefore, turn our attention to nearer objects—to our own nebula, 
and the stars which compose it. Not content with determining the proba- 
ble position of the solar system within the nebula of the milky way, Sir Wil- 
liam Herschel conceived the idea of ascertaining whether that system was 
stationary, or movable. By acomparison of the proper motions of the 
fixed stars, he determined that the solar system was advancing towards the 
constellation Hercules, and that, if it were viewed from one of the nearest 
of the fixed stars, the sun would appear to describe an arch of about one 
second. In reasoning respecting the insulated stars, which belong to what 
we may now call the solar nebulx, he justly conceived that those which 
were double must forma binary system, or systems, in which the two stars 
revolve round their common centre of gravity. We have said in many 
cases, because there can be no doubt that two stars may often form a double 
star, when they have no connexion with each other, but that of similarity of 
direction. The same conception is applicable to more complicated systems, 
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and he has shown how three or more stars may be permanently connected, 
by revolving in proper orbits round a common centre. 

These views, at first entirely speculative, received from subsequent and 
long-continued observation a very remarkable confirmation. If we suppose 
a line to join the centres of the two stars which compose a double-star, then ij 
the two stars have no relative motion, this line must form an invariable an- 
gle with the line or direction of their daily motion. By means of an inge- 
nious position micrometer, Sir William Herschel determined this angle, 
(called the angle of position,) for seven hundred and two stars, between 
1778 and 1784. After a lapse of twenty years, he repeated his observa- 
tions on the same stars, between 1800 and 1805, and he had the satisfaction 
of finding, that in more than fifty double stars, there had been a decided 
change either in their distance, or in the angle of position, In this way he 
discovered that one of the stars of Castor revolved round the other in three 
hundred and forty-two years; and that the small star of » Leonis performed 
its circuit in 1200 years, and that of € Bootis in 1681 years, that of ¢ Serpentis 
in 375, and that y Virginis in 708 years. 

By this great discovery, the greatest, unquestionably, in the history of as- 
tronomy, the existence of systems among the fixed stars was completely es- 
tablished; but so far did Sir William Herschel’s labours transcend those ot 
the age in which he lived, that no attempt was made to repeat and to extend 
them. ‘They were scarcely admitted into any astronomical work; they were 
ridiculed by men whose reputation had been eclipsed by his own; and they 
were received with a sort of incredulous wonder, even by the most ardent 
lovers of astronomy. ‘The progress of knowledge and of discovery had 
paved the way not only for the highest achievements of Newton and La- 
place, but also for their immediate reception among philosophers; and had 
these great men never lived, science would, in a very few years, have re- 
ceived from other minds the same splendid accession. The discoveries ot 
Herschel, on the contrary, exhibited no continuity with those of his prede- 
cessors, Before his day, sidereal astronomy had no existence; nor had the 
wildness of speculation ventured even to foreshadow its wonders. En- 
trenched in the remoteness of space, among spheres which no telescope 
but his could descry, her walls were unscaled, and her outworks even un- 
approached, His genius, however, enabled him to surmount barriers hith- 
erto impregnable, and conducted him in triumph into the very stronghold 
of her mysteries. The cessation of such gigantic labours would have been 
afflicting to science, had not that same wisdom which provided for the con- 
tinuity of his name, provided also for the continuity of his labours. 

In the year 1816, four years before the death of his venerable father, 
Sir John Herschel had begun a re-examination of all the double and triple 
stars, and had made some progress in it. ‘The same idea had occurred to 
Sir James South, one of the most able and enterprising astronomers of the 
present day, and it was agreed that they should undertake the work in con- 
cert. ‘They accordingly began in March 1821, and continuing their obser- 
vations in 1822 and 1823, they were enabled to communicate to the Royal 
Society in January, 1824, the position and apparent distances of S80 double 
and triple stars, the result of above 10,000 individual measurements.* The 
instruments which they employed were two achromatic telescopes mounted 
equatorially: the object-glass of the smallest had an aperture of three inches 
and three quarters, and a focal length of five feet, and was made by the 

*This Memoir was honoured with the astronomical prize of the French Academy ©! 
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late P. and J. Dolland. The power usually employed was 133, but powers 
of 68, 116, 240, 303, and 381 were sometimes used. The largest telescope 
was seven feet in focal length, with an aperture of five inches, and is sup- 
posed to be the best Tulley ever executed. The power commonly em- 
ployed was 179, though 105, 273, and sometimes 600 were used. 

No sooner had Sir James South completed his share in this great work, 
than he began another series of observations of equal difficulty and impor- 
tance. They were made principally at Passey, near Paris, with the instru- 
ments above mentioned; and in November, 1825, he communicated to the 
Royal Society the apparent distances and positions of four hundred and fifty- 
eight double stars, of which one hundred and sixty had never before been 
observed. 

While these observations were going on in England, an able continental 
astronomer, M. Struve, director of the Imperial Observatory of Dorpat, in 
Livonia, bad occupied himself with the same subject; for such was bis assi- 
duity and zeal, that in four years he completed his Catalogus Novus Stella- 
rum Duplicium et Muliplicium, containing no fewer than three thousand 
and sixty-three stars.* These observations were chiefly made with a tele- 
scope by Frauenhofer, which the Emperor of Russia had presented to the 
observatory of Dorpat. This magnificent instrament has a focal length of 
thirteen feet, and an aperture of nine inches, and cost thirteen hundred 
pounds. The king of Bavaria followed this noble example by ordering a 
still finer instrament for the same purpose; and the king of France, with a 
liberality still more patriotic, has had executed in his own capital an achro- 
matic telescope, surpassing them all in magnitude and power, What a mist 
is itto English science, that the name of the most accomplished prince who 
has yet occupied the throne of Charles I, does not appear in the list of so- 
vereigns who have thus been rivalling each other in the patronage of astro- 
nomy! What a mortification to English feeling, that the subject of sidereal 
astronomy created by the muniticence of George III, should thus be trans- 
ferred to the patronage of foreign monarchs, 

In taking a general view of the labours of Sir John Herschel, and Sir 
James South, it appears that there are sizfeen binary systems of stars per- 
fectly established, and at least fourteen of which the annual motion is not 
exactly determined. 

The established binary systems, with their periods and annual motions, 
are given in the following table. ‘The sigas + and — indicate the differ- 
ent directions of the motion. 


Names of stars. Periods, Annual motion, 
Years, 
EUrsae Majoris j ‘ 51 —7°.02 
70 p Ophiuchi ‘ : 7 53 —6.81 
OCoronz Borealis ; ‘ 169 —2.13 
Castor ‘ : > 370 —0.971 
61 Cygni ° ° ‘ 493 +0.73 
sSerpentis . . ‘ : 496 —0.726 
7Virginis ‘ : “ 540 —0.667 
sf, Bootis . ‘ ; - 623 —0.58 
“Draconis ‘ ; i 623 —0,58 
12 Lyncis ° ; ; - 646 — 0,56 


_*The labours of this indefatigable astronomer have been rewarded by the Royal Society 
of London with one of their gold medals. 
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Names of stars. Periods. Annual motion, 
Years. 

n Cassiopeix . . - 700 —0°.513 

49 Serpentis . ‘ . 706 +10.5 
Aquarii . . ; 804 —0.448 

€ Bootis . . M 822 +0.438 

5 Lyre . ‘ ° 1108 —0.325 

7 Leonis : . - - 1200 +0.30 


Of these stars, ¢ Ursa Majoris possesses a very peculiar character, as 
the two stars revolve round their common centre of gravity with a motion so 
rapid as to admit of being traced and measured from month to month. 

Another object of very peculiar interest to astronomers is ¢ Herculis, 
which both Sir John Herschel and Sir James South have found to be single, 
with the besttelescopes. In July, 1782, however, it was a distinct double 
star, the greater being of a beautiful bluish white, and the lesser of a fine 
ash colour. In 1782, Sir William Herschel found the interval between the 
two stars to be one half the diameter of the smaller one. In 1795, he could 
with difficulty perceive the small star, In 1802, he could no longer perceive 
it; but in a very clear night, the apparent disc of ¢ Herculis seemed to be 
lengthened in one direction. In 1803, with a power of 2140, he found the 
disc a little distorted, but he was convinced that about three eighths of the 
apparent diameter of the small star was wanting to make the occultation of 
itcomplete. The Dorpat telescope has since separated these two stars, 

It is scarcely possible, we think, to peruse the preceding details concern- 
ing the history and present advanced state of astronomy, brief and imperfect 
as they are, without looking forward with the most intense interest to the 
future progress of science. Even within our own system much remains to 
be investigated. ‘The nature of the sun, and the constitution of its surface 
in relation to the more or less copious discharge of light and heat; the phy- 
sical condition of the moon, which may yet exhibit among her mountains the 
works of living agents; the theory of four new planetary fragments, which 
hold out to physical astronomy some of its most perplexing problems; the 
forms, rotations, and the densities of most of the secondary planets, are all 
subjects fraught with the deepest interest to astronomers, The comets, 
too, those illusory bodies of which we scarcely know whence they come, or 
whither they go, have now been brought within the grasp of regular obser- 
vation. The discovery of two comets with short periods, one of three and 
one-third years, revolving within the orbit of Jupiter, and the other witha 
period of five years, revolving within the orbit of Saturn, enables us to ob- 
serve them period after period, and to study their motions as well as their 
physical constitution. But how shall we describe the future prospects of 
sidereal astronomy? In our own nebula we may trace the motion of the so- 
lar system round some distant centre; we may discover the causes which 
produce the phenomena of variable stars; and we may witness the extension 
of the law of gravity to the movements of binary, and even more compli- 
cated, systems, Among the nebulz beyond our own, discoveries still more 
extraordinary await us. May we not see even the operations of those 
powerful agents by which whole systems are formed, and of those still more 
tremendous forces by which other systems are destroyed? In the changes 
of particular nebulz, and in the condensation of nebulous matter into lucid 
centres, and even into central stars, we recognize the first of these agents; 
and in the sudden disappearance of the most brilliant stars, we have some 
indication of the second. Thus may we study, in these distant regions, the 
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active operations of creative power; and thus, in relation to the past and the 
future in our own globe, may we be permitted to witness the types of those 
great events which are necessarily excluded from the short span of our 
existence. Nautical Magazine. 


On the Results of Experiments made on the Weight, Height, and Strength 
of above 800 Individuals. By James D. Forses, Esq., F. R. SS, L & 
E., Professor of Natural Philosophy in the University of Edinburgh.* 


The interesting and remarkable experiments published by M. Que- 
telet of Brussels, on various points of physical developments in man, 
under a variety of circumstances, as to climate, station, age and sex, in- 
duced me to take the opportunity which my professional position pre- 
sented of obtaining the measure of physical development as to the 
weight, height and strength of natives of Scotland between the ages of 
14 and 25, students of our University. 

In the prosecution of this plan, separate lists were kept of persons not 
born in Scotland, and of these, the English and Irish lists have likewise 
been subjected to calculation. Though of these the numbers are com- 
paratively small, the results present some pretty decisive characters. 
These experiments were continued during two winters (1834-5, 1835-63) 
every experiment was made by myself, and noted down by myself. 
The weights were ascertained by Marriot’s spring balance, which was 
verified from time to time, and found to have undergone no change in its 
elasticity. The weight of clothes is included.t The heights are in 
English inches, shoes included. For the measure of strength, Regnier’s 
dynamometer was employed, and these experiments were somewhat less 
satisfactory than the others. The error of the instrument had been as- 
certained before the commencement of the experiments, and was found 
to be pretty constant throughout the scale. But after the experiments 
were finished, this was by no means the case, the error having become 
variable owing to the interfering action of a small spring employed to 
bring the index to zero. As this, however, only affects the absolute re- 
sults, (or, at least, its relative influence is trifling,) | have contented my- 
self with applying an interpolated correction deduced from the mean of 
the errors before and after, which cannot differ much from the truth, But 
the instrumental errors are not the only ones to be contended with. To 
avoid errors in the use of the dynamometer requires vigilant superinten- 
dence on the part of the observer; and as the first pull is generally, 
(though not always,) greater than the second or third, this also must 
be allowed for. I have invariably repeated the experiment three times, 
and often much more frequently. When extraordinary cases have oc- 
curred, I have taken the precaution of observing at distinct intervals of 
lime. 

In ascertaining the mean results, the following method has been adopt- 
ed: the natives of each country were separated, and each class divided, 
according to age, into twelve sets, from 14 to 25, the greatest number 
being of the age of 18 years. The mean weight, height, and strength, 
for each year, was computed, and the result projected upon ruled paper. 


*Read to the Royal Society of Edinburgh: and communicated by the author. 
{According to Quetelet, this amounts to 1-18th of the weight. 
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Curves were drawn through the points thus projected, in such a way as 
to represent most satisfactorily the whole observations. These curves, 
with the determining points, are now exhibited to the Society. It is 
proper to add that the ages registered being the ages af last birthday, the 
weight, &c., registered, is not that due to the age noted, but at a mean 
to an age half a year later. Thus all the persons who were 20 last 
birthday are befween the ages of 206 and 21, or 20} ata mean. This has 
been attended to in making the projections, 

Besides the English, Scotch and Irish curves, I have exhibited those 
of the Belgian development, from M. Quetelet’s experiments, reduced 
to English measures. The thickness of the shoes not being included in 
these experiments, half an inch (perhaps too little) has been added to 
make them comparable with the others, It is important to add that M. 
Quetelet’s experiments here quoted, as well as my own, were made upon 
persons in the higher ranks of life, in both cases, in fact, upon persons 
having the benefit of academical instruction. 

The number of persons examined by me in the two winters before 
stated was thus dividea: Scotchmen, 523; Englishmen, 178; Irishmen, 
72; from the Colonies, &c., 56; total, 829. I was careful to obtain a 
fair average of persons of all degrees of height and strength, in which 
respect the Scotch average is more unexceptionable than the others, 
There is always a tendency in such cases to get too high a development, 
because diminutive persons are the least likely voluntarily to come for- 
ward. Anexample of this is found in the mean height obtained by M. 
Quetelet, from a register of 80 individuals at Cambridge between the 
ages of 18 and 23, giving a mean of 69.6 inches, instead of 68.7 as my 
experiments indicate, 

The numerical results derived from the graphical process before de- 
scribed are given at the close of the paper, and seem to warrant the fol- 
lowing conclusions: 

1. That in respect of weight, height, and strength, there is a general 
coincidence in the form of the curves with those of M, Quetelet. 

2. The British curves seem to have more curvature for the earlier 
years, (14 to 17,) or the progress to maturity is then more rapid, and 
somewhat slower afterwards. If we may depend upon the English 
curves, this is more strikingly the case in natives of that country than 
of Scotland, at least in point of weight and strength. 

3. The tables incontestibly prove the superior development of natives 
of this country over Belgians. The difference is greatest in strength, 
(one fifth of the whole,) and least in weight. 

4. In comparing natives of England, Scotland, and Ireland, more 
doubt arises, owing to the difference in the number of experiments; 
those for Ireland are confessedly most imperfect. Yet I conceive that 
the coincident results in the three tables entitle us to conclude that the 
Irish are more developed than the Scotch at a given age, and the Eng- 
lish less. Some qualification is, however, due, in consequence of the 
remark, (2;) for in the earlier years, (14—17,) it would even appear that 
the English so far get the start of the Scotch, as not only relatively, but 
also absolutely, to surpass them (in strength and weight;) but between 
17 and 19 they lose this advantage. I am disposed to think that this 
appearance of a result is not accidental. 

5. The maximum height seems scarcely to be attained even at the 
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age of 25. This agrees with M. Quetelet’s observatisons, Both strength 
and weight are rapidly increasing at that age. 

6. In the given period of life, (14—29,) all the developments continue 
to increase; and all move slowly from the commencement to the end of 


that period. Hence the curves are convex upwards. 


case below the age of 14, for weight and strength. Quetelet.| 


TABLEs. 


Weights in Pounds (including clothes. ) 


| Age. | English. | Scotch. g Irish. | Belgians. | 
15 | 114.5 | 112 tees 102 
16 127 125.5 129 117.5 
. a | 133.5 133.5 136 127 
18 | 138 139 141.5 134 
19 | 141 143 145.5 139.5 
20 | 144 146.5 148 143 
21 | 146 148.5 | 151 145.5 
22 147.5 150 153 147 
23 | 149 151 154 148.5 
24 150 152 155 149.5 
25 ji 1251 152.5 155 150 
Heights in inches. Full dimensions (with shoes. ) 
Age. English Scotch. , Irish. | Belgians. 
| 
15 | 64.4 64.7 cece 61.8 
16 66.5 66.8 tees 64.2 
7 67.5 67.9 cece 66.! 
18 68.1] 68.5 68.7 67.2 
19 68.5 68.9 69.4 67.7 
20 68.7 69.1 69.8 67.9 
21 68.8 69.2 70.0 68.0 
22 68.9 69.2 70.1 68.1 
23 68.9 69.3 70.2 68.2 
24 68.9 69.3 70.2 68.2 
25 68.9 | 69.3 70.2 68.3 
Strength in Pounds. 
Age. | English. | Scotch. | ~ Trish. Belgians. | 
15 cove 908 cece 204 
16 33 314 sees 23 
17 352 340 369 260 
18 364 360 589 280 
19 378 578 404 296 
20 385 392 416 310 
2 392 402 423 322 
22 397 410 427 330 
23 401 417 430 335 
24 402 421 431 337 
25 403 423 432 339 ] 


Lond. and Edin. Philos. Mag. 
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The foregoing results are certainly very interesting and I would re- 
spectfully suggest that the Professors at the Medical Schools of Phila- 
delphia, at their next sessions, determine the state of their respective 
classes on the same points at least, which have received the judicious 
attention of Professor Forbes, i 


On the Frozen Soil of Siberia. By Professor Barer of St. Petersburgh, 


It has long since been ascertained, says M. Baer, that over a great ex- 
tent of country, the svil of Siberia is never entirely free from ice; during 
the summer, the surface of the ground is, to a greater or less depth, thawed; 
but at some distance from the surface, a bottom of perpetual ice is met 
with. Gmelin the elder, in his travels in Siberia, states that shortly after the 
foundation of the town Yakutzk (in Lat. 62}¢ North; Long. 150° East 
nearly,) at the end of the seventeenth century, the soil of that place was 
found to be frozen at a depth of 91 feet, and that the people were com- 
pelled to give up the design of sinking a well. Many other facts of this 
description were collected by travellers about the middle of the last centu- 
ry; but these facts seem not to have been generally credited; and even in 
1825, Leopold Von Buch, a philosopher whose opinion is of the greatest 
weight in all questions connected with the physical condition of the globe, 
rejected these statements as entirely erroneous; yet they have been corro- 
borated in our days by the travels of Erman and Humboldt. Until very 
lately, nothing was known respecting the thickness of the frozen surface; 
but within these few years a merchant of the name of Schargin, having at- 
tempted to sink a well at Yakutzk, was about to abandon the project in 
despair of obtaining water, when Admiral Wrangel persuaded him to con- 
tinue his operations till he had perforated the whole stratum of ice. This 
he did, and kept a complete journal of his work. The well, or pit, of M 
Schargin had been sunk to the depth of 382 feet, and at that distance from 
the surface, the soil was very lovse, and the temperature of the earth {° 
Reaumur (31° Fahr.,) but nearer the surface it had been much lower, and 
had increased as follows: Reaumur, 6° at some feet below the surface; 5° 
at 77 feet; 4° at 119 feet; 2° at 217 feet; 13° at S05 feet; $° at S50; g° at 
$82 feet, As the soil had already become loose at 350 feet, and as the 
aperture of the well was eight feet square, and the work carried on partly 
during winter, when, of course, the column of cold air must have rushed 
into the pit and chilled the temperature, it is probable that the spot at whicli 
the thermometer marked the freezing point, was at the depth of 350 feet. 
This immense thickness cf ground ice would prove that Siberia must 
have been for a long period in the same physical condition as itis at pres- 
ent. In the actual state of our information on this subject, it is impossible 
to determine how widely this layer of ground-ice is spread under the sur- 
face of Siberia; yet we know enough to say that it extends over an immense 
tract of country, Humboldt found the soil frozen at a depth of six feet at 
Bosgoluwsk, near the Ural, in 60° North Lat. Near Beresow, Mirman 
found the temperature of the earth at a depth of 23 feet, still4+19.6, 
(S542 F.,) but in 1821 a dead body was disinterred, which had been bu- 
ried 92 years before; the earth around it was frozen, and the body did not 

shew any signs of decomposition, It has long been known that at Oodorsk, 
in North Lat. 68°, the ground is always frozen, Near Tobolsk no ice Is 
found in the svil, but as we proceed to the eastward, the ground ice advan- 
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ces farther north, It is to be hoped that measurements of the temperature 
will shortly be made at different depths at Yakutzk, and by methods 
which M. Schargin was unable to employ; also it is desirable to institute 
an inquiry as to the depth at which the ice annually disappears near the 
surface, and collect information on the depth of ground ice generally in 
Siberia. It would also be highly gratifying to me, and extremely in- 
teresting to science in general, if the Geographical Society of London would 
collect information respecting the extent of the layer of ground ice in North 
America, the thickness which it attains, and how much of it disappears by 
the summer heat, in those countries over which the factories of the Hud- 
son’s Bay Company are disseminated. At the termination of the reading 
of this paper, an animated discussion took place on the frozen soil of Si- 
beria, in which the members stated their views on the subject, It appears 
to be generally considered, that the experiment at Yakutzk had not been 
made with sufficient care, to authorize the belief that the frost penetrates 
to so great a depth as 350 feet below the surface of the globe; also that the 
statements of M. Arago and Von Buch, and others in our own country, on 
the increase of temperature in proportion to the distance from the surface, 
were fully borne out by the observation of M. Schargin, and almost exact- 
lv in the same ratio as hitherto found. Captain Back stated, that.in his 
many years’ experience in the cold regions of North America, even in the 
height of an Arctic summer, he had never found the ground thawed more 
than four feet below the surface; but that experiments on the subject were 
much to be desired. Edin. New Phi'os. Jour. 


Nolice of the Result of an Experimental Observation made regarding Equi- 
vocal Generation. By F. Scuuuize, Berlin. 

Since the question respecting generalio xquivoca has attracted the at- 
tention of naturalists, the development of living organisms has never 
been observed in vessels from which all air has been expelled by boiling, 
and which had been hermetically sealed. ‘The access of air has been re- 
garded as a necessary condition for the primary formation of infusoria 
from decomposing organic matter, so that the mere circumstance of 
covering an infusion with a stratum of oil, removed that Condition. But 
the question still remained undecided, If the access of atmospheric air, 
light, and heat to infundirten substances, included of itself all the condi- 
tions for the primary formation of animal or vegetable organisms? And 
in this point of view new directexperiments were Considered to be very 
desirable. The difficulty to be overcome consisted in the necessity of 
being assured, first, that at the beginning of the experiment there was 
no animal,or germ, capable of development in the infusion; and secondly, 
that the air admitted, contained nothing ofthe kind. For this purpose 
I constructed the apparatus represented in the margin. 

I filled a glass flask haif full of distilled wa- 
ter, in which I mixed various anima! and ve- 
getable substances; I then closed it with a good 
cork, through which I passed two glass tubes, 
bent at right angles. the whole being air tight. 
It was next placed in a sand bath, and heated 
until the water boiled violently, and thus all 
parts reached a temperature of 212° F. While 
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the watery vapour was escaping by the glass tubes, I fastened at each 
end an apparatus which chemists employ for collecting carbonic acid; 
that to the left was filled with concentrated salphuric acid, and the other 
with a solution of potash. By means of the boiling heat every thing 
living, and all germs in the flask or in the tubes, were destroyed, and 
all access was cut off by the sulphuric acid on the one side, and by the 
potash on the other. I placed this easily moved apparatus before my 
window, where it was exposed to the action of light, and also, as I per- 
formed my experiments during the summer, to that of heat. At the 
same time I placed near it an open vessel, with the same substances 
that had been introduced into the flask, and also after having subjected 
them to a boiling temperature. In order now to renew constantly the air 
within the flask, I sucked with my mouth, several times a-day, the open 
end of the apparatus filled with solution of potash; by which process the 
air entered my mouth from the flask through the caustic liquid, and the 
atmospheric air from without entered the flask through the sulpho- 
ric acid. The air was of course not at all altered in its composition by 
passing through the sulphuric acid in the flask, but if sufficient time was 
allowed for the passage, all the portions of living matter, or of matter ca- 
pable of becoming animated, were taken up by the sulphuric acid and de- 
stroyed. From the 28th May till the beginning of August, I continued un- 
interruptedly the renewal of the air in the flask, without being able, by 
the aid of the microscope, to perceive any living animal or vegetable 
substance, although during the whole of the time I made my obser- 
vations almost daily on the edge of the liquid; and when at last I sepa- 
rated the different parts of the apparatus, I could not find in the whole 
liquid the slightest trace of infusoria, of confervz, or of mould, but all 
three presented themselves in great abundance a few days after I had 
left the flask standing open. ‘The vessel which I placed near the appa- 
ratus contained on the following day vibriones and monades, to which 
were soon added larger polygastric infusoria, and afterwards rotaroriz. 
Ed. New Phil. Mag 


Improvements in Magnetical Apparatus. By the Rey. W. Scoresny. 


At the meeting of the British Association, held in Bristol, in 1836, 
the Rev. W. Scoresby made a communication to the Physical Section, 
on an improved mode of construction in magnetic needles for compas- 
ses, kc. by the combination in a parallel series, not in contact, of sev- 
eral thin plates of tempered steel. A variation instrument, which he 
at that time exhibited, constructed on this principle, was stated to have 
a far greater directive energy than any instrument, of the nature of a 
compass, previously constructed, Since that period Mr. Scoresby has 
been pursuing, as opportunity afforded, an extensive series of investi- 
gations on the subject; both as to the law of combination in steel plates 
and bars, and as to the effect of temper, thickness, &c., on the aggre- 
gate power; with the view of producing more powerful instruments for 
determining the delicate variations in, and the actual condition of, the 
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earth’s magnetism; a subject now engaging attention in some of the 
principal observatories in Europe. The results, which have been suc- 
cessful beyond the objects originally contemplated, have been recently 
communicated to the Institute of France. One of these results likely 
to be of much importance in magnetical science, to which it is exten- 
sively applicable, is that of producing permanent artificial magnets of 
almost unlimited power. On the principle of construction of com- 
pound magnets hitherto adopted, only a very limited number of bars 
could be combined with advantage, in consequence of the great deteri- 
oration of power occasioned by the condition of violence. Mr. Scores- 
by found, on combining very superior plates of tempered steel of two 
feet in length and about J:th of an inch in thickness, that the first six 
plates received so much power that no additions, however great the 
number, were capable of producing more, in the aggregate, than about 
double that power. Aiming, however, to counteract the tendency to 
such rapid deterioration, Mr. Scoresby made some magnetical combi- 
nations of perfectly hard steel plates, (which he has a ready method of 
magnetizing and testing,) by means of which an almost unlimited pow- 
er can be obtained. Already this combination has been carried, with 
no inconsiderable augmentation of the aggregate energy to the very 
last, to the extent of severa! dozens of hard plates, 15 inches in length, 
so as to produce, by such combination, a compound magnet of very ex- 
traordinary power for its mass. The application of this principle to 
apparatus for magnetic electricity will obviously be of much advantage 
for compactness and power; whilst the application of the discovery to 
variation needles, dipping needles, and, probably, to sea compasses also, 
promises to be of much importance in experimental science, as well as 
for practical and economical purposes. Mr. Scoresby’s investigations 
have also led to other practical results, such as the means of testing 
most rigidly the quality and temper of steel plates, and of bars intended 
for compound magnets on the ordinary construction, by which the best 
plates can be selected and the most powerful combinations may be ob- 
tained. Lond. & Edin. Philos. Mag. 


Effects of Clearing a Country. 


As new facts, proving the influence of clearing a country, in lowering 
the temperature and diminishing the streams of water, M. Devize de 
Chabriol communicated to the Academy of Sciences a notice, in which 
he established that, according to old charters of the 13th and 14th cen- 
turies, the slope of the hill Saint Flour was at that time under vine cul- 
tivation; he adds that now-a-days its cultivation no longer proceeds, The 
chesnut, also, has now disappeared from many districts in which it for- 
merly flourished. Hence, numbersof villages which were situated near 
the summit of the mountains, have been abandoned, and many old springs 
have also dried up. Ed. New Phil. Jour. 
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Simultaneous Meteorology.—No. 1V. 


TABLE OF HOURLY METEOROLOGICAL OBSERVATIONS, made during the 
21st and 22nd Sept., 1837, at BrackazaTa Roav, near Greenwich, about four miles 
and a half s. x. of London, dy and under the superintendence of J. H. Betvitte, in 
conformity with the Instructions circulated by the South African Literary and Phil. 
osophical Institution. 


l l : 
3 'THRM.) WIND. 2 | 

| Baro- ——-—,| a “d STATE OF THE ATMOSPHERE, 
- HOUR. imeter. = | In Direc-| ° CLOUDS, &c. 
a 3 |PE™! tion. |= |2 | 

< | air. oI 
C| | Eng. F.\Fah. 1 | 
yy eS. | | (night, 50.6°.) 

VI. a.m. |29.95068,51.0 2. | 0 5 Stratus. Clearin zenith. (The. min. at 

Vil. 29.9506855.7 x. | 0 4 Stratus into Scud. Sun appears. 

Vill. 29.953 6857.4. x. | 1 9 Sky now covered with fresh scud from r. 
| |!) IX.  (99.9586860.0 x. | 1 7 Seud disperses fast—perfect blue sky. 
int | X. |29.970 69 62.5 x. | 1; 3 Clear. A few light cumuli scattered to 
iso || XI. |29-97272)64.0, 8. | 1, 0 Cloudless. (the ». 
7 || XI. |29.9807365.0 xz. | 2) @ Ditto, 

a] | Lem. |29.98074 66.0) ».£,| 2) 1 Ditto. 

& II. 129.997 7595.9 gE. | 2) Q Ditto. 

S| i. = (29.999 75/65.6 x. | 2/ O Ditto. 

E || 1v.  |30-0007464.0 x. | 2 Ditto. {from the x. 

4 Vv. [30.018 7361.9) x | 1 1 oo ye mean of scud coming up 

o ln > | § Several groups of low scud have passed 

wt Vi. ‘eae 2 pee %. 1 3 § since x ieee observation. , 

Z| vu. [30.050 7056.4 x | 1 1 ae 

Z// vil. (30.053 6956.6) x. | 0 O Quite starlight. Cloudless. 

= IX. |30.0546954.9, x. | 0 0 The same. ee B. A delicate radiating 
X, 130.056 69'54.0' x. | 1| QO The same. Sthermom. on the ground 

| XI. |30,.057,/69 53.0 | 0 o The same. + marked 51° at 9 p.m. 

LI XU. |30,059 6952.5) | 0) 3 Appearances of fog and mist to southw. 
Q 5 Mist. Stratus covers the sky. 


II. 130.058 68 50.6, . | 010 Dense dripping mist. Moon invisible. 
HII. |30.058 68 52.0) 0.10 The same. 

len ak ee ol The same. N.B. The minimum, by a 
IV. {30.059/68)53.0; z. | 0)10 self-registering therm, 48.9°. 


rE 
B. | 
(| 1. am. |30.059 6952.0 x. | 
E 
E 


lis qi v. 30.059 6853.7; x. | 010 Mist thinner. Stratus broken in zenith 
i | Vi. 120.062 6854.1 w.x. | 0 9 Stratus has now become more dense. 
© |! Vil. |30.081 68/55.0 &.x.x.| 0 7 Stratus disperses. Sun shines at intervals. 
& 1) VIII. (30.02568/58.5, x. | 1) 4 Scud moves swiftly from the z. 
RY IX. 80. 103 6861.0 x. | 1) 5 No alteration since the last observation. 
=|; X. 130.102 6962.0, x, | 2) 5 Thesame. 1 brisk breeze. 
3 || XL 30-1027163,5, .x.e.) 2, 4 Scud decidedly receding. 
XI. [30.103 7264.5 x.n.g.| 2) 3\Nearly cloudless. Brilliant sunshine. 
I. p.m./30.1007465.3) 8. | 2) 2) Thesame. 
II.  |30.09674/64.8, x. | 2) 1| The same, 
Ill,  |30.1007464.0) x. | 2} 1) The same. 
IV. (30.09873/62.7, x. | 2) 1} The same, 
V. 30.097 72/61.9, x. | 2) 0} The same. 
| Ll VI. 130-098 71\59.2 zr. | 2; 0} ‘The same. 


dense fog prevailed for about three hours. The two days nearly clear, with brilliant 
sunshine, and a brisk breeze from the east. No other modification of cloud than stratus 
and scud, A remarkably fine period. 

The time was taken from a good clock, keeping mean time. Rate scarcely percep- 
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Notice of the life and services of the late M. Scanzin, Inspector General of 
Roads and Bridges, and of maritime constructions. Translated from 
the Annales des Ponts et Chaussées, by J. Griscom., 


Every day sheds some additional light upon the merits of those men who 
filled high public stations, during the memorable epochs of the Revolution, 
of the Empire, and of the Restoration, and who have been associated with 
the vicissitudes and labours of nearly half a century. He who was fora 
long time the Dean of the Inspectors general of Roads and Bridges,—who 
devoted forty years of his life to the service of the marine—Joseph Mat- 
thew Sganzin,—has just followed to the tomba Liard, a Cachin, a Bruyere, 
a Girard, and a Brisson with whom he had honorably shared in a career of 
usefulness. 

He belonged to a family, originally Italian, which removed to France at 
the conclusion of the wars of Piedmont. He was born at Metz, the Ist of 
October, 1750. 

After completing his studies at the College of Metz, he entered, on 
the 6th of November 1768, the School of Roads and Bridges, under the 
direction at that time of the celebrated Peyronnet. 

The preparatory education, common to the various public services, since 
so happily established in the Polytechnic School, did not then exist; and 
the Special School of that epoch served to complete the scientific studies of 
the Colleges and to initiate the students in their technical applications. 

M. Sganzin, after a seven years novitiate, was appointed assistant engi- 
neer on the Ist of April, 1775; a title which corresponded with that of the 
present ordinary engineer of the second class, of Roads and Bridges. 

He made a brilliant entrance upon the active duties of his station, being 
appointed to lay out and to execute several roads of the greatest impor- 
tance, through mountainous districts, in the ancient provinces of Rouergue 
and Quercy; and his labours were so successful and contributed so much to 
the prosperity of those countries, as to have preserved the memory of Sgan- 
zin, with great fidelity among them. ‘The reconstruction of a pier of the 
old bridge of Cahors, on a foundation of rubble stone mortar, or hydraulic 
cement (en béton) is also cited as an achievement in one of the most diffi- 
= arts of Engineering, and one of the first examples of this kind of foun- 

ation, 

This success caused M. Sganzin to be appointed on the Ist of August 
1785 inspector of Roads and Bridges, a grade since suppressed, and at that 
time intermediate between a sub-engineer, and an engineer in chief. M. 


tible during the observation. Error obtained by observation of the ball drop of the 
Royal Observatory, Greenwich. 

The Barometer has an elevation of 46 feet above mean high-water mark of the river 
Thames, carefully deduced by very accurate barometrical measurement. Makers, Wat- 
kins and Hill, London. The index error of scale presumed to be within a hundredth 
or two of the truth, The Thermometer, by Dollond, suspended in open air, at an 
elevation of 40 feet from the ground, aspect, northerly. 

The comparative strength of wind is indicated by the figures thus,—0 means no 
wind perceptible; 1, very light breeze; 2, strong breeze. In the column headed Pro- 
portion of Cloud, 0, signifies quite clear; 10, no blue sky visible; 5, sky half covered. 


124 Progress of Civil Engineering. 


Sganzin was, in that quality, attached to the great works at the port of 
Havre, under the direction of the late M. Lamblardie who had the princi- 
pal charge. 

A very close intimacy was there formed between these two fellow |a- 
bourers, increased by the near equality of their ages, by a similarity of 
tastes, and a community of elevated sentiments. 

The several powers which succeeded each other, after the turbulence of 
the first revolution, appeared to perceive the happy influence, which this in- 
timacy, this identity of views between two able engineers, would have in 
the public service, and they each sought to turn it to account. 

Hence, as soon as Lamblardie, in 1795, had left Havre, where his name 
will long be attached to the docks and quays which he constructed, he was 
replaced by M, Sganzin, raised to the rank of Chief Engineer, The lat- 
ter engaged alone in the work of the great dock of La Barre. 

In 1795 Sganzin was called to Paris, at the instance of his former asso- 
ciate, to act as his coadjutor in the council connected with the committee 
of public works and to take charge of the depot of charts and plans. 

Our victorious armies had just penetrated Belgium and Holland, and 
expelled from thence the Anglo-Russian forces. 

The French government charged M. Sganzin and M. Maudar, (chief en- 
gineer of Roads and Bridges theo in retirement) to explore all the inte- 
rior and maritime works of Holland, and to study the various systems of 
execution which had been practised in that country. Unhappily, the valuable 
collection of designs and notes, which were the fruits of this mission, and 
which still remains in the hands of the widow of Sganzin, has not been 
published; the numerous occupations of Sganzin during his active career, 
always presenting an obstacle to its execution, 

He had returned to Paris in 1798 when death, suddenly, and most un- 
expectedly, deprived him of his friend Lamblardie, in the vigour of age, in 
the full maturity of his powers, and when the polytechnic school, of which 
he was one of the founders and professors, and its first director, promised 
him a noble reward for his labours, by the light and spirit it had begun to 
diffuse through the nation, 

Again, the Directory found it expedient to fill the chasm occasioned by 
the death of Lamblardie, in the marine service and in the instructions of 
the polytechnic school, by recalling Sganzin tu the fulfillment of these dou- 
ble functions. 

He united to this species of inheritance, another still more sacred;—that 
of becoming voluntarily the adoptive father of the young family which his 
friend had bequeathed him, and he united forever his lot with the children 
of Lamblardie, by marrying their mother, 

A short time after, in consequence of the descent of the English upon 
the Belgic coast, and their destruction of the great Dam of Slikens, near 
Ostend, Sganzin was charged, by a mission extraordinary, to repair this 
great work, which comprehended two locks for the passage of vessels ol 
different sizes. He succeeded in less than a vear in restoring a safe com- 
mercial intercourse with a port, important for its facilities in connexion 
with the channel. 

In the following year (1799) Sganzin received a still more important or- 
der,—that of organizing the maritime operations and establishment of the 
New Dock Yards at the port of Antwerp. 

The consulship had just been erected on the ruins of the Directory, 
and the new Ceasar, in his avidity for all kinds of glory, was full of 
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plans for public monuments, and extensive works for the defence and riches 
of the nation, which might hand down his name to the latest posterity, as 
the monaments of ancient Egypt, which he had recently conquered, had 
been destined to transmit those of their founders, 

His fertile genius reorganized the administration of Roads and Bridges, 
and instituted a council for maritime operations, composed, at first, of three 
members, and to this service he appointed Sganzin, Cachin and Ferregeau, 
still continuing their participation in the deliberations of the general assem- 
bly of Roads and Bridges, of which the chief engineers at that period formed 
a constituent part. On entering upon these new duties, M. Sganzin had 
to remodel the service of the naval depots in the ports placed under his ad- 
ministration, 

An energetic impulse was given, at once, by the first consul, to exten- 
sive undertakings on the public roads, internal navigation, bridges, and the 
commercial and military ports of France, within its enlarged boundaries. 

Napoleon entered, himself, into the profoundest questions of art and 
skill which his vast projects invelved, with those select few whom he had 
distinguished in the various public services. Sganzin was then brought to 
share in the marked confidence and benevolence which the Emperor con- 
stantly bestowed upon his confidential advisers. 

A circumstance occurred, which, though trifling in itself, serves to exhibit 
the ardor with which the genius of Napoleon engaged in the planning of 
his great public projects. One evening, after dinner, at the camp of Bou- 
logne, he sent for M. Sganzin, to ask him some questions relative to a 
scheme on hand; after detaining him several hours, Napoleon perceived that 
his interlocutor appeared fatigued, and he soon learned from him that he 
had been long fasting. He immediately rang the bell, ordered in a sup- 
per for M. Sganzin, and while the latter was recruiting his strength, he 
continued to discuss the subject with him and write, in some sort, under his 
dictation. 

It was the Emperor’s habit also to request his officers to send him the 
rough sketches, and first draughts of the memoirs and reports which he 
had asked them to prepare, both that he might the better judge of the ca- 
pacity of his agents, and seize the first impressions of their minds, and thus 
form his opinion, from the aspects under which the subjects had at first been 
viewed, 

It was not long before Sganzin was promoted to the highest grade in the 
corps of Roads and Bridges; a decree of the consul, of 30 messidor, year 
11, (19th June, 1805,) appointed him ‘‘inspecteur general des Ponts et 
Chaussées,” and a few months after he was decorated with the legion of 
Honour. 

Sganzin immediately, but in vain, claimed of the Emperor, the same 
promotion for his colleagues, Cachin and Ferregeau, 

From that time Sganzin was directed to accompany Napoleon in all his 
journeys along the coasts of the empire, and received from him the most 
important commissions, sometimes alone, and sometimes with the illustri- 
ous academician whom the deep sagacity of the King has just called to the 
peerage. 

It was thus that M. Sganzin had to organize in 1804 and 5 all the works 
at Boulogne and other places on the channel, during the projected attack 
on Englands; and he was subsequently associated in all the great plans of 
the Emperor at the ports of Antwerp, Flushing, the Helder, Niewdiep and 
various other points in Belgium and Holland. 
11* 
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In a first journey to Italy, in 1805, with de Prony and Sané, Sganzin 
prepared, in conjunction with them, the vast plans which the Emperor had 
conceived for the improvement of the forts of Genoa and Spezzia. 

He had scarcely finished this mission when he had to repair to Belgium 
to preside over the enlargement of the great dock at Flushing, the execu- 
tion of which was confided to M. Boistard, then chief engineer of mari- 
time works, and M. Lamblardie, his son, engineers in ordinary. In Jess 
than a year, and at a moderate expense, this great hydraulic achievement 
gave passage to ships of the line, by the employment of an entirely new 
system which will probably find frequent applications in great commercial 
seaports, when it becomes necessary to adapt them to the dimensivuns of 
steam ships. 

A second mission to Italy in 1806, in which M. Sganzin was connected 
with de Prony, was for the purpose of raising from its ruins the ancient port 
of Venice, which had been the cradle of modern commerce. Eventually 
towards the close of 1807 he accompanied the Emperor to Venice, and was 
charged with the exploration of various ports of the Adriatic, of Friuli, and 
of Illyria. 

Scarcely had the French flag penetrated into Spain, in 1808, before the 
eagle eye of Napoleon was turned to the ports of bis new conquest, and it 
was again de Prony and Sganzin that received orders to examine ali the 
ports of the cozst from Bayonne to St. Sebastian, and to collect materials 
needful for the arrangement of the projects which the Emperor bad formed. 
The vicissituctes of our arms and other political engagements in the East 
and North of Europe prevented the execution of the views of Napoleon upon 
the Spanish ports. 

These distant missions,—a participation in the discussions of the coun- 
cil of maritime works and in those of the general council of Reads and 
Bridges,—journeys in the suite of the Emperor, into Belgium and Holland, 
in 1809—11,—and special excursions to seme ports of France, did not in- 
terrupt the course which M. Sganzin gave in the polytechnic school, and 
as early as 1807 he had orders to publish, hastily, his instructions in a sub- 
stantial form, This work, under the modest title of a semmary (Resume) 
has been long the almost sole guide of the pupils of the polytechnic 
school, scattered throughout the various ranks of the public service, and 
having reached a fourth edition, it still remains to be justly in favour with 
the public.* 

In 1812 the course of the polytechnic school was suppressed, from consi- 
derations of economy, and M. Sganzin obtained a peusion of S000 francs 
which was reduced in 1818 to 1900 francs. He took no part of this grant 
during the whole time he was in active service. 

The malevolent jealousy which the confidence of Napoleon had excited 
against him, succeeded at length in diverting the favour of the Sovereign 
the Emperor was induced to believe that Sganzin was in possession of a 
great landed estate, and that he was very rich, notwithstanding the evident 
falsehood of such absurd allegations. 

At the restoration, Sganzin was found to be simply a member of the le- 
gionary corps. He was invested by the King solely, with the general in- 
spection of all the naval depots except Cierbourg, he was nominated an 
officer of the legion of Honour, in 1814, and afterwards in 1819 on the 
proposition of M, Portal, then Minister of Marine, he was created Knight 

of the order of St. Michael. 


*A translation of this work, from the 3rd French edition, was published in Boston, 
in 1826, and is used as a text book in many of our schools. Tans. 
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At this new period of his life, Sganzin, who had attained the age of 70, 
still retained his wonted vigour of ‘mind and body. Frequent tours of ex 
amination among the ports,—a journey to England, relative tu the suspen- 
sion bridges purchased for the Island of Bourbon, in which he contracted 
an amiable alliance with the celebrated Brunel_—an investigation of the 
projects formed for the restoration and enlargement of the ports of old 
France, neglected during the latter years of the empire, did not prevent 
him from participating in the deliberation of the general council of roads 

and bridges, and of the joint committee of public works and light houses, 

The death of Cachin in 1824 placed M. Szganzin, in the sole authority 
of the Marine depots, by reassigning to him the port and harbour of Cher- 
bourg. 

At the close of the same year he was appointed a member of the com- 
mittee of consultation of naval depots, recently created, and shortly after 
he became its President by age and rank, which he held till 1831, when 
this commission was replaced by the existing council of which he continued 
to be a member, 

‘The gradual failure of his memory and other faculties prevented him, in 
the latter years of his life, from taking an active part in the various ser- 
vices which had so long engaged his attention. Agreeably to his wishes the 
son of his former friend, now his own by adoption, was connected with him 
as adjutant inspector, and succeeded him in April 1835, when the King, 
by appointing M. Lamblardie inspector general of roads and bridges, made 
the most agreeable provision for the preservation of the titles and "comforts 
of the family. The Cordon of the Legion of Honour, was the last reward 
conferred on M, Sganzin, on his retirement, at the age of 87, after 62 
years of efficient service. 

From the time of his retreat, tothe 10th of January 1837, the day of his de- 
cease, Sganzin’s memory, except at intervals, appeared to be almost oblitera- 
ted, Hedied at Bougival, near Marly, surrounded by the pious attentions 
which had been devoted to him for nearly 30 years, leaving to his adopted fam- 
ily only the inheritance they had received from their own distinguished fath- 
er, and the honorable memor y of a life unremittingly devoted to his country 
and his duties. 

ganzin left two nephews of the same name, whom he had educated at 
his own expense, who, following his example, became attached to the pub- 
lic service, in which they both, at present, count long years of honorable 
activity, the one a marine engineer, and the other as an officer of artillery, 

The public functionaries of every rank and department, with whom M, 
Sganzin held any relation during this long career of 62 years service, com- 
mencing in 1775, bear united testimony to the uprightness of his intentions, 
to his talents, and to the sagacity of his judgment, enlightened by long expe- 
rience. The engineers who served under his orders, will never forget, 
that, under an apparently formal exterior, he cherished the warmest benev- 
olence, the most earnest desire to assist them under ali circumstances, to 
defend their interests, and to procure for them the rewards of which he 


deemed them to be worthy. 
Annales des Ponts et Chaussées 18937. 


A Summary view of the Progress of Architecture in Britain during the 
past Year; with some Notices relative to ils stale in Foreign Countries, 
By J. C. Loupon, F. L.S., &c. 

The year 1837 scarcely affords any marked feature of architectural 
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progress, such as the competition for, or completion of, any great na- 
tional work; but it exhibits what is much more satisfactory, a general 
spirit of architectural improvement in the metropolis, throughout Great 
Britain, and, to some extent, even in foreign countries. 

In London, there is scarcely a principal street that does not exhibit 
some new architectural feature; public institutions and companies, and 
even eminent commercial houses, being alike eager to attract attention 
by an improved architecture without, no less than by superior arrange- 
ments within. These kinds of improvement have been going on, more 
or less rapidly, since the peace of 1814; and the former appears to 
have received a considerable stimulus, a few years ago, from the gene- 
ral rage for ornamenting the fronts of gin shops and public houses. Most 
of these buildings, indeed, exhibit very inferior specimens of design; 
but, as they have advanced a step beyond what had gone before in the 
same kind of houses, they ought not to be despised; and however com- 
mon it may be for architects to laugh at the splendour of gin temples, 
yet it cannot be denied, we think, that to them the architects and archi- 
tecture of the metropolis are considerably indebted. Among the build- 
ings of public companies may be included the club houses, bazaars, in- 
surance offices, and banking houses; and, among these, we may point to 
the Oxford and Cambridge University Club-house in Pall Mall, the Pan- 
theon Bazaar in Oxford street, and the Atlas Fire-office in Cheapside, 
as very handsome public ornaments, The Pantheon is deservedly ad- 
mired for its interior arrangement and decoration, and the Fire-office 
for its exterior elevation. Among public institutions may be noticed 
the Surgeons’ Hall in Lincoln’s Inn Fields, and the City School in 
Wood street, Cheapside; and a number of other schools, together with 
various churches and chapels, might be enumerated, if the object were 
to do more than take a cursory glance at general features. The New 
Palace at Pimlico has this year been taken possession of by Her Majesty, 
and the New Houses of Parliament commenced. 

Throughout the country, architectural improvement is general. There 
is hardly a large town in which some church or school has not been re- 
cently erected. New markets or town halls are completed in some 
places, and in progress in others; and public cemeteries and cemetery 
chapels are increasing every year. Perhaps the best markets completed 
during the past year, are that at Exeter, by Mr. Fowler, and that at 
New Castle, by Mr. Grainger. The town in England which is, perhaps, 
undergoing the greatest architectural improvement is, however, New- 
castle, where Grey street promises to be, when completed, one of the 
handsomest streets in England. 

On looking over our Provincial Notices, under the heads of Scotland 
and Ireland, evidence will be found that architecture is not stationary 
in these countries, though we cannot point to any particular feature in 
either which characterises the year 1837. 

Among foreign countries, France appears to take the lead. Munich 
and Berlin may be considered as next in the order of architectural ame- 
liorations; but Belgium, Russia, and even Greece, Italy, and Spain, might 
be cited in evidence of improvement. The state of architecture in the 
United States is noticed; by which it appears that banking houses, ho- 
tels, and theatres are erecting, with an increased regard to architectural 
effect. 
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If the progress of architecture in Britain is considerable, that of en- 
gineering may be considered as extraordinary. The railway between 
Birmingham and Liverpool has been opened in the course of the year, 
and the following railways are in progress:—the London and Birming- 
ham railway, which is already opened as far as Tring, and which will 
probably he compieted in 18395; the Southampton railway, which will 
probably be completed about the same time; the Great Western rail- 
way, the works of which are far advanced; and the Eastern Counties’ 
railway; the Northern and Eastern railway; the Croydon, Greenwich, 
and Brighton railways; and the London Junction railway, which are all 
more or less in progress. The works in the Thames Tunnel, that very 
remarkable undertaking, which, now that the company has received the 
assistance of government, may be considered as national, are going stea- 
dily forward, though occasionally interrupted by irruptions of the river. 

The architectural literature of the year includes the Transactions of 
the Institute of British Architects, and the Transactions of the Institution of 
Civil Engineers, both of which contain many valuable papers; several 
pamphlets relative to the new Houses of Parliament, which contain some 
interesting discussions; The Report from the Select Committee on Arts 
and their connexion with Manufactures, which indicates an increased 
attention to these subjects on the part of government; a translation, with 
notes, of Vicat on Mortars and Cements, a work which was much wanted; 
and a Lecture on the Dry Rot, by Dr. Dickson, which contains information 
respecting the Kyanising process, well deserving the attention of build- 
ers, who, in general, do not seem to understand the mode of its appli- 
cation. Among the articles in the present volume of this Magazine, 
the two which we consider the most valuable are those by Dr. Ure and 
Mr. Richie, on Warming and Ventilating. For critical remarks, those 
of Candidus are highly instructive; and there are many papers of a prac- 
tical nature, by other writers, not less so. 

Architectural Magazine. 


vrmation of a School of Design in Manchester. 


A short time ago, a number of gentlemen of this town, sensible of the im- 
portance of a school of design in this great emporium of arts and manufac. 
tures, assembled and formed a provisional committee for the purpose of 
taking the steps necessary to originate such an institution. At first it was 
contemplated that it should be a branch of the recently founded school of 
design in the metropolis; but much disappointment was experienced on find- 
ing that there the mechanics were debarred from an equal share in the pri- 
vileges and studies of the school, and it was ultimately determined that the 
Manchester School of Design should be a wholly separate and independent 
institution. Ata general meeting of gentlemen favourable to the establish- 
ment of a school of design in Manchester, convened by the provisional com- 
mittee, an animated debate took places; James Heywood, Exq., chairman of 
the provisional committee, presided, and opened the proceedings. In the 
course of an excellent speech, he stated that from time to time many efforts 
had been made by individuals to improve the fine arts in Manchester by 
their own exertions, and he thought great praise was due to those persons; 
but very little had hitherto been done by any public body, for the improve- 
ment of the arts of design, ‘The Mechanics’ Institution had come forward 
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more directly than any other body, having formed classes in several depart- 
ments of design; as mechanical, architectural, flower, figure, and landscape 
drawing; and in 1835, the class for mechanical and architectural drawing 
had an average attendance of 33 pupils; and that for landscape, flower, and 
figures, of 64 pupils. He hoped these classes would continue to prosper; 
but what was now wished to be effected was, the formation of a society 
having for its sole and peculiar object to improve the arts of design, an ob- 
ject sufficient to occupy the whole time and attention of a society with re- 
ference to the improvement of those manufactures in which design is re. 
quired; and also in the education of persons to direct the mechanical pow. 
ers of this great community. Elsewhere such objects were thought of great 
importance, Lyons, which rivalled Manchester in many respects, and ex. 
ceeded it in the taste of its inhabitants in design, had regular schools of de- 
sign, in which particular attention was paid to the departments of flowers 
and ornamental drawing. When at Lyons, some years ago, he had obtained 
an account of the subjects proposed for prizes in an exhibition, where prizes 
to the amount of £20 or £30 were given for drawings and paintings. Those 
subjects were:—coloured drawing, including ornaments, figures, and flowers, 
in the same composition; groups of coloured flowers; selections of plants, 
drawn after nature, slightly shaded, of the natural size; the plants sepa- 
rated, so as to exhibit the principal details of flower and foliage under dif- 
ferent points of view, not as botany would require them to be exhibited, but 
as they would be considered most beautiful in art. 

Mr. T. W. Winstanley read the following report of the provisional com- 
mittee:— 

** The diffusion of knowledge, in whatever department of science it takes 
place, is a subject of great interest to every lover of public improvement; 
and the formation of a school of design, in the town of Manchester, must 
tend to its commercial, as well as classical, prosperity, and must also prove 
beneficial to the inhabitants of the surrounding towns. 

“ Manchester, as the greatemporiym of human industry and production, 
creates within herself a considerable demand for the decorative and orna- 
mental departments of design, in the operations of calico printing, fancy 
weaving, and embroidering. Individuals employed in these branches of 
art require an institution for the improvement of taste, and for the encour- 
agement of harmonious conceptions in beauty and form. Such an institu- 
tion is equally requisite for students in civil engineering, to whom precision 
of design, and the skilful use of instruments, in surveying, planning, &c., 
are essentially necessary in their professional pursuits. 

‘It has been well remarked, by the Baron Charles Dupin, in his advice 
to manufacturers, and to the foremen of workshops, that the only efficient 
means to encounter competition is, to manufacture goods really better than 
all our competitors. 

“ Superiority in manufacture depends, in a great measure, on the for- 
tunate exercise of taste, economy, industry, and invention. ‘The establish- 
ment of a school of design, in Manchester, is recommended, in order to en- 
hance the value of the manufactures in this district, to improve the taste of 
the rising generatio",; to infuse into the public mind a desire for symmetry 
of form, and elegance of design; and to educate, for the public service, a 
highly intelligent class of artists and civil engineers, 

**Impressed with these views of affording encouragement to the culti- 
vation of the arts of design in Manchester, the present meeting has been 
called, in the confident expectation, that a society will now be formed for 
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that object, and that the patronage of this influential and wealthy commu- 
nity will not be wanting to the successful execution of a plan which pro- 
mises so much advantage, both to individuals and to the public,”°—J/an- 
chester Guardian, Feb. 21, 1838. wie 


The Thames Tunnel. 


The engineers of this great undertaking have again succeeded in re- 
covering possession of the works at the Tunnel. The usual means 
were taken to stop up the aperture in the bed of the river which Jed to 
the late irruption, The shore engine was set to work on Friday, and on 
Saturday afternoon the water had been pumped out of the shaft to the 
extent of six feet below the crown of the arches of the Tunnel. It is 
confidently expected that the works will be resumed again ina few 
days. 

April 11, 1857.—Mr. Brunel gave an account of the Thames Tunnel. 
Having described the nature and difficulties of the undertaking, and the 
previous attempts which had been made by others to effect a similar 
work he explained, by reference to sections, the nature of the strata be- 
low the river. He had adopted the rectangular form of the present ex- 
cavation, because the work would set better than if of any other form, 
and had a better sustaining surface. The necessity of supporting the 
ground, and of having a sufficient shelter, had led to the adoption of the 
shield, respecting which so much had been said. The construction of 
this would be understood by conceiving twelve books set side by side 
ontheir ends. These would represent the parallel frames which, stand- 
ing side by side, but not in immediate contact, fill up the excavation. 
Each frame is divided into three boxes or cells, one above the other; 
the adjustment of the floors of which, and other details, were minutely 
described by Mr. Brunel. 

Each frame is furnished with two large slings, by which it may de- 
rive support from, or assist in supporting, its neighbours; it has also two 
legs, and is advanced as it were by short steps, having for this purpose 
an articulation which may be compared to that of the human body. 
The frame rests on one leg, and then one side is hitched a little forward; 
then resting on the other leg, the other side is hitched a little, and so 
on. Hence the shield may be called an ambulating coffer-dam, going 
horizontally. 

The brick-work is built in complete rings, and the advantages of this 
system of building had been fully proved by the fact of two dreadful 
irruptions having produced no disruption. Such was the violence of 
the irruption, that the brick-work had in one part been suddenly reduc- 
ed in thickness by one-half, and in one place there was a hole as if 
pierced by a cannon ball. Ata few feet beneath them is a bed of quick- 
sand fifty feet deep, and above them strata of most doubtful consisten- 
cy, some of which goes to pieces immediately on being disturbed, Still 
however, their progress is certain, and they only require patience to al- 
low of the ground above them acquiring sufficient density. He found 
gravel with a mixture of chalk or clay extremely impervious to water; 
in some cases he contrived to let out the water from the sand above 
them, and thus obtained ground of sufficient density. In their pro- 
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gress they were considerably annoyed by land springs, which produced 
cutaneous irruptions, and destroyed the finger nails of the workmen, 

April 18, 1837.—Mr. Brunel gave further explanations respecting 
the Tunnel. He explained the way in which the ground above them 
had suddenly sunk down, owing to the run of a lower stratum of sand. 
This running sand, which was a very great annoyance, consisted of 
five parts water and one sand. Bags of clay and gravel are not best 
where there are many stones; for the interstices do not become pro- 
perly filled up; but, in these cases, the coarsest river-sand is best; the 
water runs through at first, but soon stops; gravel and clay mixed are 
nearly impervious to water, but not so impervious as gravel and pound- 
ed chalk. 

Mr. Gibb stated that he had found bags filled with clay and tow-waste 
exceedingly impervious to water, Being called upon to rebuild a sluice 
in a place where piling, owing to the stony nature of the ground, was 
impossible, ne had formed a colfer-dam by laying down bags full of 
clay and tow-waste, in tiers of four, formed on the top of each other to 
the surface of the water. 

The ventilation of the Tunnel is effected by a pipe of fifteen inches 
square, passing out under the fire-place of the steam engine boiler. 


Repert. of Pat. lnven. 


Transactions of the Institution of Civil Engineers. 
“Result of experiments made with a view to determine the best figure and 
position for wooden bearers, so as to combine lightness and sirengih; by 
James Horne, F.R.S.; A. Inst. C.E.” 


The results of several experiments on wooden bearers of different sec- 
tions are tabulated; together with the dimensions and weights of the pie- 
ces, aud the nature of the fracture. ‘The conclusion at which Mr. Horne 
arrives is, that a triangular prism placed with its base upwards is the 
Strongest figure and position, that with an edge uppermost, the weakest, for 
a given quantity of material. 


Vibrations of the soil from the passing of Locomotives, §c. 


The subject of the vibrations produced in the soil by the passage of |o- 
comotives and coaches was discussed and several instances were mention- 
ed, in which the vibration of the soil was sensible at the distance o/ a mile 
and a half during an observation by reflexion. It was stated that the ex- 
periments recently made for determining the effect which the passage of 
the locomotives at a small distance might have on the observations at the 
Royal Observatory, had not been conclusive; but that as no sensible effect 
could be produced on any observations but those by reflexion, no apprehen- 
sion of inconvenience was entertained, 

It was also stated that a number of persons running down the hill in Green- 
wich-park produces a slight tremor, which is quite sensible during an ob- 
servation by reflexion, and that the shutting of the outer gate of the 
Observatory throws an object completely out of the field of the telescope. 


Notice concerning the Thames Tunnel. 133 


The comparative merits of the single pumping and the crank engine for 
the purpose of raising water, were discussed. 

Mr. Simpson stated that it was a generally received opinion that a sin- 
gle pumping engine would do one-third more duty than a crank engine; but 
that having recently had a crank engine altered by Messrs, Mudslays and 
Field, and fitted with expansion valves, it did the most duty. 

The two engines were worked from the same boiler. ‘The duty of the 
crank engine was about thirty-two millions; it works to a fixed lift, which 
is in some respects advantageous. The duty of the Cornish engines is re- 
ported at ninety-five millions; and an engine near London, in which the 
Cornish valves and system of clothing had been adopted, was doing a duty 
exceeding fifty millions. 

With respect to the Cornish engines, it was stated that their superior 
duty was due to the system of clothing; that although many persons had 
examined their duty, the calculations appear to be made from the contents 
of the working barrel; that the Cornish bushel is 90 or 94 lbs. of very supe- 
rior coal; the London bushel being only 80 or 84 Ibs.; that, notwithstand- 
ing the great duty done by the pumping engines, the engines in Cornwall 
are doing less duty than the crank engines in London. 


“ Notice concerning the Thames Tunnel; by Ricnanp Beamisn, M. 
Inst. C, E.” 


Several attempts have been made in former years to effect a communica- 
tion betwixt the opposite shores of the Thames by means of a tunnel, all of 
which, however, failed. In 1798, Dodd proposed a tunnel at Gravesend; 
and in 1804, Chapman proposed one at Rotherhithe; and in 1807, Vazie 
commenced the construction of a shaft, eleven feet diameter, at a distance 
of 315 feet from the river. With Vazie was associated Trevethick, a man 
of great practical knowledge as a miner; and by indefatigable labour, a 
drift-way, five feet in height, two feet six inches in breadth at the top, and 
three feet at the bottom, was carried 1046 feet under the river. In the 
spring of 1808, having first ascended from under a rocky stratum, though 
with a depth of at least twenty-five feet betwixt them and the bed of the 
river, the Thames broke in upon them, and not a single brick having been 
laid, the work was irretrievably lost. 

In 1823, the subject of a tunnel was again agitated, and a company was 
formed to carry into execution the plans of Mr, Brunel. The first pro- 
ceeding was to sink a shaft. ‘Twenty-four piles, with a shoulder on each, 
were first driven all round the circle intended for the shaft. One side of 
a wooden platform, or curb, was then laid on this shoulder, whilst the other 
side rested on an iron curb, having an edge below to which it was attached. 
Through this curb, ascended forty-eight wrought iron bolts, two inches in 
diameter, to the height of forty feet, the height to which it was proposed to 
raise the shaft. ‘The regular buiiding of the tower on the curb, with bricks 
laid incement, was proceeded with, and yet farther bound together by twen- 
ty-six circular hoops of timber, haif an inch thick, as the brick work was 
brought up. At the top of the tower was placed another curb, and the 
long iron bolts passing through it, having their ends formed into screws, 
the whole was screwed solidly into one mass, and completed in three weeks. 
In a week after it was finished, sixteen of the piles having been driven, two 
by two, opposite each other, the whole structure was sunk half an inch, 
carrying down with it the remaining eight piles, on which it was brought to 
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a rest uniformly and horizontally, thus permitting the sixteen piles to be 
abstracted by opening the ground at the back. ‘The whole weight support- 
ed by these eight piles, was about 910 tons, (the weight of the shait.) Havy- 
ing been left for three weeks to dry, and gravel having been heaped under 
the curb, the remaining eight piles were removed, two by two, till the mags 
rested on abed of gravel. The machinery, viz: the thirty-horse high-pres- 
sure steam engine, with gear for raising the excavated soil, was now fised 
on the top. The miners were placed inside, and by excavating from around 
the bottom, the whole descended by its own gravity. 

Mr. Beamish then describes the peculiar difficulties which were expe- 
rienced previous to the first irruption. 

The chasm in the bed of the river, formed by the irruption of 1827, was 
stopped by bags filled with clay, with hazel rods passed through them; and 
the interstices filled by gravel. ‘The irruption of 1828 was met by similar 
means, but the funds of the company not being then sufficient for proceea- 
ing with the work, the shield was blocked up with bricks and cement, and 
a wall four feet in thickness was built within the tunnel. 

For seven years the work was abandoned, till, in 1835, a Treasury loan 
was granted, subject to the condition that the most dangerous part of the 
tunnel should be executed first. On resuming the works, the first object 
was to provide a drain for the water from the shield, for which purpose 
two reservoirs were formed under the middle pier, from which drifts were 
formed to the bottom of the great excavation shield. The water was ab- 
stracted from the shield at the lowest point, and the pipes of two pumps 
worked by the steam engine, being brought into the reservoir, al! the ditl- 
culty of the drainage was overcome. 

The removal of the old, and the introduction of the new, shield, was 
a work of no ordinary difficulty. The bricks and cement had, by the 
strong oxide of iron which the water contains, been converted into a mass 
harder than most rocks; and not less than 1646 feet of surface, 542 of which 
constituted the ceiling, had to be supported on the removal of the brick 
work previous to the introduction of the new shield, ‘The means, however, 
adopted by Mr. Brunel, and which were described in the paper, were per- 
tectly successful. Lond. Journ. Arts & Se 


On Pumps used in Mines.* By Joun Tayror, Esq., F. R.S., &c. 


The extent to which pumps are used in England for the drainage of imines, 
which would be inaccessible without them, renders all information upon the 
subject important, and every thing that may conduce to their periection 
worthy of regard; as the metals are exhausted from such places as ase ca- 
pable of being laid dry by levels, recourse must more and more be jad to 
means for raising the water, which presents so formidable an obstacie to 
works which have not only to surmount this difficulty, but many others, 
which try the skill and patience of the miner. 

The vast produce of copper in Cornwall is chiefly raised from depths 
far below the level of the sea; and those depths are securely and uniuter- 
ruptedly drained by the application of the enormous power of many steam 
engines lifting great columns of water in the way I have pointed out, 

At the Consolidation and United Mines, the aggregate power of the steam 

*The “ Mining Review and Journal of Geology,” by Henry English, No. Vill, from 


which this extract is taken, contains three large plates, descriptive of the structure vf 
pumps used in draining mines. G. 
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engines for pumping is nearly that of 2,000 horses, constantly working; 
there are, altogether, seven, of which four are of the largest class ever erect- 
ed, having cylinders of ninety inches in diameter, with a stroke of the pis- 
tons of ten feet, the first engine ever constructed of this dimension being 
erected for this mine, by Mr. Woolf. The pumps are generally of sixteen 
inches diameter, and the whole length of the column lifted is nearly 800 
fathoms, divided into lifts of about thirty fathoms each; the quantity of wa- 
ter discharged into the adit level is, when the engines work at the rate of 
eight strokes per minute, more than 38,000lbs., or above 100 barrels deli- 
vered in that time. 

But the largest quantity of water lifted by pumps from mines in this coun- 
try, is at the Mould Mines, in Flintshire, where the power applied is de- 
rived both from steam engines and overshot water wheels; of the former, 
there are seven, with cylincers from thirty-six to sixty-six inches diameter; 
of the latter, four of forty-four feet diameter each. The pumps are of ex- 
traordinary dimensions, being from twenty-two inch bore to ten inch, but 
the principal part of eighteen inch, reckoning always the diameter of the 
working barrels, or the plunger poles. Fifteen lifts discharge into the dif- 
ferent adits, aud often deliver more than 80,000I\bs. of water per minute, 
from a depth averaging about fifty fathoms. 

Mines circumstanced as these and many others are, must depend upon 
well arranged machinery to permit their being worked; and we owe to steam 
engines, and the improvements in them, which have rendered their use 
economical, the access to many of those stores of the metals in this coun- 
try, which not many years ago were sealed up and could not be approached. 
Some progress has been made in applying the same means to drain the deep 
mines of some parts of the New World, where heretofore animal power 
alone was employed in the manner which could only be effective at a great 
expense, or where the volume of water to be removed was inconsiderable, 
compared with that which is raised by pumps. An increasing interest will 
attend the subject of this communication, as it is more extensively called into 
use, and as greater depths are attained requiring the greatest perfection in 
design and execution, and this will be my apology for this slight attempt to 
describe the present state of this important branch of mining apparatus. 

Mining Rev 


The Railway System. 

The present period forms an era of much importance in the progress of 
the railway system, and more so, perhaps, in reality than in appearance, as 
we shall presently have occasion to show, It is often difficult indeed cor- 
rectly to appreciate those important changes which are constantly altering 
the aspect of society, while they are yet slowly passing before our eyes, 
their real magnitude and effects obscured by prejudice or other temporary 
causes. 

The excitement of 1835 has, doubtless, had a vast and permanent influ- 
ence on the railway system, both beneficial and prejudicial; its eilfects were 
beneficial in many respects, as it first brought this mode of communication 
before the public in that prominent and conspicuous point of view which its 
extraordinary merits and utility demanded, thus attracting that vast amount 
of capital to this new mode of investment, without which no effectual pro- 
gress could be made, Extensive undertakings were projected and put in 
execution, which, at any other time, would long have remained dormant 
and neglected, while the talent of numerous individuals received a power- 
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ful impulse towards a costly, but as yet almost infant art, in which there 
was ample scope for its display. On the other hand, however, evils of no 
small magnitude were incurred—speculation, once aroused, was not nice in 
its choice of objects, and the visionary scheme, which existed merely on 
paper, or in the minds of fraudulent or misguided parties, met with too 
ready and indiscriminate a reception from the public generally, while pre- 
miums, often extravagantly high, were lavished without thought or judg- 
ment upon every concern which was ushered into notice. Apprehension 
and disgust soon followed—individuals lost their money, and railways Jost 
their character; nor need we call to mind the long seasun of difficulty and 
depression which thence ensued, 7 

Had the railway system rested on no good foundation—had it not been 
characterised by an inherent soundness, and ranked as one of the greatest 
and most beneficial inventions of the present wonder-working age, it would 
long have lain dormant after so terrible a reaction, por should we now, or 
on several late occasions, have been called upon to notice its returning hold 
upon the public mind. The case is, however, different—railways have 
struggled through the temporary difficulties by which they were surrounded, 
and are now looked upon with scarcely less interest than at the period to 
which we have just referred, although experience has fortunately sobered 
down extravagant expectation, and, toa great extent, checked the farce of 
exorbitant premiums. 

If we examine the actual state of railways, or of railway works at the 
present time, the contrast with any former period must be most gratifying, 
as the reports furnished weekly in our columns will, in most cases, tend to 
show, Stupendous works, which, a year or two ago, were hardly traced on 
the ground, are now either completed or verging towards completion. 
Enormous sums, the practicability of raising which was then a!most a mat- 
ter of doubt, have been forthcoming, notwithstanding all the difficulties of 
the times; and what is even more gratifying. the profitable results of rail- 
way investment have received the most satisfactory of all confirmations— 
that of increased experience, Mining Journal. 


Experimental Brick Beam. 


Messrs, Francis and Sons, the Roman cement manufacturers, at Nine 
Elms, some time ago erected what is termed a ** Brick beam.”” ‘This beam 
was composed of 19 courses of gray bricks, cemented together with the best 
Roman cement instead of mortar, and having in some of the courses hoop 
iron placed horizontally, The length of this beam was about 24 or 25 feet, 
the ends resting on upright gables or pedestals. The width of the beam 
was two bricks and a half, placed lengthwise. The purpose was to show 
the efficacy of the Roman cement by its adhesion to the hoop iron as well as 
to brick, and its consequent adaptation, at a comparatively small expense, 
to many purposes where an arch could not be so conveniently used, such as 
railroads, &c. For some time past a weight of iron, amounting to nearly 
11 tons, has been suspended by chains over the beam, and it has stood firm 
and unmoved. Messrs. Francis resolved, on Wednesday, to test to the ut- 
most the strength of their contrivance, and commenced at half-past twelve 
o’clock gradually to increase the weight attached to the chains. At half 
past two o’clock the weight suspended across the beata was upwards of 22 
tons, and at that time the pedestals began to diverge a little outwards, and 
in a moment afterwards the beam broke across at the place where it was 
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traversed by the chains. ‘The rent, or break, was almost as clean as if cut 
with a knife; there was no crumbling of the cement, nor did the bricks se- 

arate from their interstices, the whole fracture was as if a piece of solid 
rock had been suddenly divided by some irresistible power, As far as the 
goodness and efficacy of the cement were concerned, the experiment was 
perfectly satisfactory. ‘There can be no question that a beam of this sort 
may be made available for many purposes; whether or not the rumbling of 

carriages over bridges built on this principle, or ona viaduct, would, by “the 
vibration, cause any alteration in its stability, remains, perhaps, to be ‘proved. 
From what was seen yesterday, enough was proved to evince the very supe- 
rior tenacity of the cement, and toshow that an important improvement 
has been introduced at a very low rate of additional expense. — 7imes. 

Lond. Mech Mag 
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European Lead Mines. 


The vast supply obtained from the deposites of lead ore existing in the 
ange of mountains called the ** Sierra de Gador,” in the province of Gren- 
ada, has had, for many years past, a very material influence upon the lead 
mines of Engl: and, and was the cause of that severe de ‘pression which, fora 
time, almost threatened to annihilate this branch of mining industry. The 
produce of lead from the mines of Great Britain amounts, on an average, to 
about 45,000, or from that to 46,000 tons annually, being a production very 
far exceeding that of any other country—and to which, indeed, that of Spain 
alone bears any proportion, ‘The above produce of lead is greatly beyond 
the amount required for home consumption—thus leading to a very large 
exportof this metal, amounting, previous to the effectual working of the Span- 
ish Lead Mines, to between 16,000 and 17,000 tons per annum, or rather 
more than one-third of the whole produce. The Spanish Mines appear to 
have been called into activity by the excessively high price of the metal 
which prevailed in the year 1825; and their produce, which was not before 
very considerable, soon amounted to about 20,000 tons per annum—the 
Government having been prevailed upon to relax from its former principle of 
not allowing the exportation of mineral produce. Under this wew regula- 
tion, a large portion of this produce soon found its way into those markets 
which had previously been supplied by England, and thus lessened the 
usual demand to such an extent as to produce a frightful depreciation in 
the price of the metal. This state of things continued for several years: 
the produce of the Spanish Mines soon increased to about 27,000 tons per 
annum, which may be considered as their maximum; and although less pro- 
ductive latterly, the large quantity exported has still had a very injurious 
effect on the price of the metal, and more especially, for some time past, 
when, from the general stagnation of commercial affairs, the demand has 
been small, and the price rapidly declining. 

These restrictions rendered it imperative for the mines to be entirely 
closed for the space of one year, no other operations being permitted than 
those necessary to realise the produce now on the surface. ‘The present 
produce of the Spanish Mines is estimated as exceeding 22,000 tons per 
annum; but for the next twelvemonth will not probably. amount to more 
than 3,000 tons—a reduction so considerable that it cannot fail to be ge- 
nerally felt, and consequently to have some effect in raising the price of the 
metal. 


Mining Journal 
12* 
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Hydro-Pneumatic Telegraph. 

We have seen a model of a telegraph invented by Mr. Rowley, Surgeon, 
Royal Navy, of Grosvenor-street, Charlton-on-Medlock, which possesses 
the merit of novelty, at least, if not, efficiency. It consists of a number of 
lead pipes, of from a quarter to half an inch bore, each connected at one 
end with an air receiver, inverted in water like a gasometer, and each having 
a separate stop-cock ; the other end of each pipe being immersed in an 
eight-ounce white glass bottle, three-fourths full of water. ‘The pressure 
on the air in the receiver, of course, propels a stream of air along any pipe 
of which the tap is so turned as to admit air; and the effect of this is an 
instantaneous bubbling of the air at the extremity of the pipe, as it escapes 
through the water in the bottle. ‘The pipes in the model are about ten feet in 
length ; but the inventor has tried an experiment with a length of the same 
piping, extending (in coil) to the length of four hundred feet; and simply 
blowing into one end of the pipe, the ‘bubbling i in the water was produced at 
the other almost instantaneously. It is obvious, that, the pipes al ways con- 
taining air, any quantity suddenly forced in at one end must produce a con- 
cussion which is transmitted with great velocity through the whole length, 
and the same quantity of air must be expelled at one end as is thrown in at 
the other, The details of the adaptation of this principle to telegraphic pur- 
poses are perhaps scarcely matured in the consideration of the inventor ; 
but the foilowing will be found to be the principal points. Six pipes so 
prepared and marked at each end in this way :— 

® A B C D E 
1 2 3 4 5 
The one marked with an asterisk or star, it is proposed to use as the prepar- 
atory signal, to call attention at the other terminus, and also a stop between 
each word or signal. ‘The permutations and combinations of the five letters 
alone would form a tolerably copious stock of signals; but these migit 
be extended immensely by a variety of well- known contrivances. With 
respect to the cost of a telegraph of this kind, it is clear that the pipes 
would form the most considerable item, Lead piping of sufficient bore 
could be supplied, we believe, at something more than £20 a ton: and of 
this piping a ton weight would make a mile in length. In application, for 
instance, to the Liverpool and Manchester Railway, each pipe would cost 
£600, or £3,600 for the six pipes, and the whole cost of such a telegraph 
for that distance would not be more than £10,000, The inventor has little 
doubt that a communication could be made to Liverpool, and an answer 
received in Manchester, in a few minutes, and quite as easily by night as 
day, if that were necessary. This telegraph would not need to be attended 
by any scientific persons any one of ordinary intelligence would be capable 
ot managing it, and transmitting any desired communication. At present 
the model is only constructed to work in one direction ; but it is very obvi- 
ous, that by having double terminations to the pipes, they may be made to 
convey intelligence in either direction. We must confess we are rather 
sceptical as to the accurate working of a telegraph on this construc- 
tion between any two distant points, as for instance, between Manches- 
ter and Liverpool. Perhaps if the pipes were quite perfect in their whole 
length—free not only from fissures, but from irregularities at the joints— 
the impulse given at one end might be communicated with tolerable certainty 
and exactness at the other ; but we imagine it would be somewhat difficult 
to lay thirty miles of pipe that would be free from such imperfections, and 
they would, in all probability, very seriously affect the result. We con- 
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ceive that along a very good pipe the impulse would proceed in much less 
time than along a bad one, so that the signal made at the first, might arrive 
before the second, and the figures 91, for instance, might be turned into 19. 
It is a point, however, on which experiment alone could give a satisfactory 


decision.—{ Manchester Guardian. 
Lond. Mech. Magazine. 


| am inclined to think that the easy compressibility of air, might 


prevent the impulses from reaching so great a distance as 25 or 50 miles. 
G. 


The Davy Lamp. 


The following directions are given to miners in the use of their great 
protector, the lamp invented by Sir Humphrey Davy >—Whenever your 
cauze is coming to a cherry-red heat, be careful, and do not remain long, 
unless your business be exceedingly pressing; and, even then, your lamp 
must be changed, and that very often, and carefully, Caution is exceed- 
ingly requisite in moving it out to get cooled and exchanged. Have no oil 
on the gauze, nor have any defect in it. The above is an extreme case, in 
which the greatest care is needful. When you are traveling you should 
not allow the gauze to attain this heat; but should, on the approach to it, 
return into other air. You should often carefully examine your lamp, and 
then you will have timely notice of the approach of such dangerous circum- 
stances. You will perceive first a high coloured spire on the flame; and 
that will be succeeded by a long one, even reaching to the top of the lamp, 
and then this will expand, or become larger, until your lamp soon becomes 
insufferably hot, and then speedily comes the cherry-red heat ; then there is 
creat danger. Observe, through all these transitions, even from the first 
appearance of the blue-coloured spire to the last, there is danger in expos- 
ing the naked flame. As soon as you see the long spiry pillar, it would be 
well often carefully to change the lamp. Ina record of the various acci- 
dents in coal pits, on the Wear and Tyne, near Newcastle, since the year 
1658 to 1838, amounting to 135 in number, only one out of 135 can be 
traced to the Davy, and that was by a boy letting it fall in changing it.— 


The gauze was damaged and then exploded the mine. Mining Review 


Vats changed to Rye. 


In an article in Loudon’s Magazine of Natural History, for November, 
1837, various instances are given in which Oats that had been clipped for a 
few times in the warm season, so as to prevent them from forming stalks, and 
to enable them to live through the winter, had, during the second spring 
and summer, yielded a thin crop of Rye. The statement is not given by 
the author of the paper, or published by the editor, as a proof that Oats are 
changed into Rye, but as remarkable cases of a peculiar succession of 
vegetable species, under circumstances which render it very difficult to 
assign an adequate reason for the phenomenon. In one of the cases, the 
ground on which the oats were sown had been in grass for the last 15 or 20 
years, and then planted with potatoes for 2 years, and then sown with oats 
and lucerne, which were used as sheep pasture so as to prevent the oats 
from stalking. ‘The Oats were mostly killed by the severity of the cold in 
the spring, but when the lucerne was fit for pasture it was found intermixed 
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with a great many healthy rye plants just in flower. Perhaps some of our 
readers will repeat the experiments. "The cases alluded to occurred on the 
continent of Europe. G. 


Mr. Turner’s Theorem. 


Sir W. Hamilton at the late meeting of the British Association, made an 
exposition of Mr. Turner’s theorem respecting the series of odd sumbers, 
and the cubes and other powers of the natural numbers, Sir William stated, 
that if you take the series of odd numbers and divide them into groups, as 
below, of one, tw o, three, &c. terms, consecutively, the sums of these groups 
furnish the cubes of the natural numbers, as fellows: 

1 3 § 7 @ i BS: 3S 47-49 
Sum=1 Sum=8=2? Sum=27=53 Sum=-64 —43 
And a theorem of a general kind could thus be stated: any power, n™ of 
any number n= sun ‘of n consecutive odd numbers, me extremes being the 
sum and the difference of the next less power n™—!, and the next less 
number n—!, For example, the 5th power of 3 is the sum of the three con- 
secutive odd numbers, of which, the extremes are the next less power, 
namely, the fourth power of 3 or 81, and the next less number or 2, these 
extreme odd numbers being 79 and 83; the sum of all is 79+81+485= 

243 =—=5°, 

Professor Stevelly stated, that there was another curious property of the 
natural numbers, and their cubes, which he was not aware was generally 
known ; it was this, that if you take a set of weights denominated by any 
number of the natural series of numbersand of their cubes, you can with 
these weights, by occasionally using some in one scale and some in the other, 
weigh up to the weight expressed by the sum of all used; thus: 

1 2 3 4 5 &c. natural numbers. 
1 8 97 | 64 125 &. cubes. 
Taking the weights denominated by 1, 2,3; 1,8, and 27, and you can wit! 


these six weigh any weight up to the sum of all, which i is 42. 
Lond. Mech. Maga 


French Vineyard. 

At the conclusion of an article of great learning and research, relative 
to the insects known to the Ancients and Moderns, by which the vine 
infested, by Baron Walcknaer, (Scientific Memoirs, Part II,) the sation 
concludes by the following statements: G. 


In France, at the present day, 800,000 hectares [1,976,914 acres | of lani 
are planted with the vine, the ‘fruit of which, converted into wine, yields 
an annual produce of 760,000,000 francs, [£30,158,730 sterling. | The 
consideration, therefore, of the insects destruc tive of a plant which is the 
source of so much wealth, does not appear superfluous; and to lessen my 

regret at having so long occupied the time devoted by the Academy to re- 
searches of more importance, I would at least persuade myself that these 
minute inquiries are not devoid either of interest or utility. 

Scientific Memoir 


Belgian Railroads. 
The line by which the Belgians propose to connect their western boun- 
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dary looking on the sea, with their eastern, bordering on Germany, is al- 
ready so far completed, as to be opened from Termonde to Ghent. The 
ceremony took place on the 29th September: five locomotives drew a hun- 
dred carriages; music, fireworks, illuminations, and a banquet to king Leo- 
pold augmented the pleasures of the day, When the line is completed to 
Ostend, and a fast going packet placed on that station, the journey from 
London to Brussels may be effected in sixteen hours. Just double the time, 
or thirty two hours will be required for the passage from London to Paris, 
by anew route proposed by a French steam packet company, which intends 
to convey its passengers from London to Havre by a steamer, from Havre 
to St. Germain by the Seine, by a small boat, and from St. Germain to 
Paris by the new railway. Lond. Mech. Mas. 


The Soil of France. 


The soil of France is estimated to contain nearly 52,030,000 of hec- 
tares, which are distributed as follows:— 
Arable. 
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+818,000 


Woodland , : 6,522,000 
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»525,000 


Pasture 5 
+488,000 
8 


Meadow ° : 3 
Waste lands 3,841,000 
Vineyards . : . 1,977,000 
Lands in special cultivation . : 780,000 
Market gardens - ‘ 528,000 
Plantations of chesnut trees ‘ 406,000 
Lakes : . ‘ . : 213,000 
Sites of chateaux, country seats, out buildings 213,000 
Marshes ‘ : ‘ ; ° 186,000 
Hop grounds . 60,060 
Ozier beds ° : : : 53,000 
Olive grounds 43,000 
Parks and nurseries . : $9,000 
Mines and quarries 21,000 
Bogs and turf grounds . , ; 7,000 
Mountains, roads, and rivers ‘ ‘ 6,555,000 
Canals. , ‘ 9,000 
51,291,000 
Farmers’ Magazine 


Releasing Stoppers from Bottles. 


Sir, as I have no doubt others of your readers, as well as myself, have 
frequently been inconvenienced by the stoppers of glass bottles becoming 
fixed, perhaps the following method of extracting them may prove useful to 
them, It was communicated to me by Mr. H. H,. Clark, of Sheflield, with 
whom it originated, and has, I believe, never been made public. Having 
wiped the neck of the bottle perfectly dry, and seen that the little groove or 
channel between the stopper and the neck is quite clean, pour into the 
groove a few drops of spirit of wine, and having set it on fire, let it bura 
out, and then immediately give the stopper a few gentle taps with a light 
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wooden instrument, as the handle of a small spatula or chisel, and try to 
turn the stopper in an upward direction from right to left. I have, i in most 
cases, found this effectual; but if it is not so the first time, it must be re- 
peated.—J. Fordred. Lond. Mec. Mag. 


Tron. 
In little more than sixty years, the manufacture of this article in Britain 
has increased from about 25,000 to about one million of tons per annum, 
and in case the cost of production be reduced one half, it is impossible to 
estimate the future rate of increase; and surely the reduction in the con- 
sumption of coal from 73 tons for one ton of iron, toless than 1) tons, war- 
rants the anticipation that it will be great, As, however, some of these mod- 
ern improvements seem to open the way for the manufacture of iron in Amer- 
ica, it behooves our legislature to allow ‘the Americans to find a market at fair 
terms for the produce of their soil in this country, and then many generations 
may pass away before they can interfere with us inthe iron manufacture. It 
railway once be extended through the west of Cumberland, the excellency, 
the abundance, and the proximity of the materials for the manufacture of iron, 
can hardly fail to plant some important branch of the iron manufacture on 
our coast.— Whitehaven Herald. Mining Journal 


Singular Circumstance. 

We have often read of the imprisonment of Toads in rocks, and trees, 
but never heard of any one of these animals revealing its own hiding place 
in the way here mentioned, G. 

During the Christmas, as Mr, Lukey, of Carminow, near Helston, sat 
amusing ‘himsel! by the fire, one evening, his ears were suddenly assailed by 
cries resembling those of an infant, which apparently proceeded from the 
chimney, w here lay a huge log of wood on fire, as it had been for three suc- 
cessive days, according to the universal custom of country folks at this 
season. The cries continued to increase, and on examining the log of 
wood he discovered a small hole incapable of admitting his finger. He 
split the wood, and, to his great astonishment, found a large toad entombed 
in the centre. — Vest Briton. Ibid 


Coals. 

In the year 1780, the demand for coals amounted to 2} millions of 
tons per year; in the year 1838 to 18 millions. The increase of popu- 
lation (according to Bowring) has been during that period 90 per cent; 
the increase in the demand for coals 730 per cent, and it is calculated 
that there is no fear of a falling off in the supply for 2000 years.— 
Raumer’s England. Ibid 

Comparative Anatomy. 

A beautiful instance of the perfection of comparative anatomy, as 
applied to Ichthyology, was given by Sir P. Egerton to the Geological 
Section at Liverpool, on Friday the 14th. A scale found by him in one 
of the Yorkshire formations was sent to M. Agassiz, with a request 
that he would give his opinion as to the order in which the animal should 
be placed, and any detailed account of the probable shape and size of 
the fish he may think proper. This was done, and the whole organizZa- 
tion of the fish regularly given. Sir Philip subsequently found a perfect 
specimen of the animal, which tallied exactly, 7. e. as far as a fossil 


to 
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would allow, with M. Agassiz’s description. The announcement of this 
fact was received with great applause. ibid. 


Birmingham Railway. 

This company has no less than 3000 men employed on the extension 
only from Camden Town to Eustun-square, that is about one mile and a 
quarter. The daily wages of these men amounts to £600, or at the 
rate of £180,000 per annum, We think this looks like earnest and busi- 
ness. The works are executed, we are informed, for we have not seen 
them, in a very masterly and substantial manner.— Railway Magazine. 

Ibid 


To preserve Wall Nails from Rusting. 

I beg to communicate a little valuable information to those who use 
many nails for fastening wall trees. I use cast nails about one inch 
ind a quarter long, and heat them pretty hot, in the fire shovel, over the 
fire, but not red, and then drop them into a glazed flower-pot saucer, 
half filled with train oil. They absorb a great deal of oil, and thus pre- 
pared never become rusty, and will last many years. The effluvia of 
the oil also, for along time, 1 fancy, keeps insects from the trees.— Mag- 
azine of Domestic Economy. Farmer’s Magazine 


Hydrogen Gas. 

A scientific chemist, of great celebrity in France, has lately visited 
this country, for the purpose of teking out a patent for an economical 
process, by which he obtains trom the decomposition of water, hydrogen 
gas, for the purpose of lighting houses and streets. His process has for 
some time been in very successful operation in France, but the method 
has been kept secret. He has now, however, undertaken to light the 
Royal Printing Office in Paris, with gas procured in the manner above- 
mentioned.— Birmingham Gazetle. Mining Journal. 


Machinery vs. Steam. 


A practical experiment was made on Saturday, March 24, on the 
Railway, of a newly-invented machine, intended as a substitute for a lo- 
comotive steam-engine on railways, particularly on short or branch 
roads, where the expense of a locomotive steamer would be too costly 
for the traflic. ‘The action is produced by a horse walking at an ordina- 
ry pace ona jointed platform, attached to the vehicle by a series of con- 
cealed machinery, which is so contrived that his weight and muscular 
strength are brought to act together, and to communicate a multiplying 
force to the larger or outside wheels of the machine, which are capa- 
ble of being increased or diminished at the will of the conductor, so as 
to regulate the required speed. The trial was perfectly successful, not- 
withstanding the disadvantages of an untrained horse and new machin- 
ery. On the first application, the horse moved at a pace of four miles 
an hour, and subsequently conveyed the machine, which, with thirteen 
persons riding in it, weighed altogether four tons, at the rate of six- 
teen miles an hour, Lond. Journ. Arts & Sci. 


* 


- 


> 


Foe ey 


- 
BU vn 
‘ 


oe ewe nee TSE er Ste 


Det a orem 


. 


“J 
ae 
ia ao 
ae G ‘ 
SRS 
"a ;& 
ae a 
5g 

2 f 

a i « 
, ae Oe 
a. tae 
as fe 4 
te | 
; J 
a 4 
4 | 
ia Fa 
| oF Py 
| Fe 
_* 
bike 
; 3 

; ; 
| , 
aa 
A ' 
$ 
+ 
it 

we 
’ fe — 

M 7 — 

: 4+ 
TS 
a ; 

‘ ‘a 
takye 
a F 
. t & 
TaeR eat 
ba ee 
‘y ee 
SF? 

‘i Py 
we 
ha ra 

P dee 
se Ss 

Pe. 
Be 
} 


| 
lI. UNAR OCCULTATIONS FOR PHILADELPHIA, 


OCTOBER 


1838. 


Angles reckoned to the right 
westward round the circle, as sex 
jinan inverting telescope 

ic For directvision add 180° 


4. 


ee H’r. Min. 
| } 


Star’s name. 


Mag. 


- -e 


from Moon’s 


|from Moon’s 
Vertex. 


jNorth point. 


10 17 0 jim a Caneri 


39 | Em. f 
26 10 45 |Im. ¢ Capricorni 
53 |Em. 


} 
| 30 | 10 | 16 |Im. (189) Piscium 6 


30 | 11 | 26 |Em. 


| 
| 


19 |N. App. ) & 47 Geminourn 6 )N.0.'5 


6, 


Il 320 


317 | 7¢ 
110 | 152 
Sill 359 
118 12 

521 345 


Meteorological Observations for April, 1838. 


hte 
}Moon. Days, Sun 
| | rise. P 
| 
| 1, 41 
\ 2) 32 
3 34 
¢C 1) 33 
} | 5 37 
| 6, 38 
| 7; 3 
g 10 
9| 44 
10) 41 
©! 11) 42 
i 12 3 
} 13) 36 
1) 40 
15) 430 
| | 46) 30 
17; 30 
| | isl 44 
| Di 19) 44 
} } 20; 2 
91 26 
99! 38 
| 22 
23; 41 
| 24) 38 
| & B x 
2b M4 
| 27} 45 
Q' 53 
| 29) 52 
| 30; 42 
' 
' 


Mean 38.10 52.06 | 29.79) 29.79 


therm. | Barometer. 


2 Sun | 


1 2 
.M.) rise. | P.M. 


Inch’s Inch’s 


39 29.60 29.60 
49 55 55 
42 ho a) 
59 63 t 

vy &5 4 

6s 72 So 
x2 80 ‘ 

14 90 fat) 
57 55 nd 
51 55 54 
ee | ‘4 54 
f2 a 98 


43 30. 3 90 
41, 20.95 30.10 
43 | 3.20 15 
65 29.75 29.60 
55 54 55 
i2 90 o3 
4 | 30.15) 30.1 
6S | 2. 65) 29.65 
58 | a) R4 
42 90 95 
43 30.00) 30.05 
52 | 29.85; 2970 
62 OO) 70 
75 75) 65 
72 55! $5 
ou) 


| a 
} 

‘Maximum height du 
Minimum i 
Mean 


, 


ringthe month 
« 6s 


~ Wind 


Direction Force. 


E.W. Moderate 
Ww. Brisk 
Ww. |Blustering 
Ww Calm 
w Moderate 
Ww Brisk 
E do 
E. Moderate. 
Ww. Brisk 
w., } do. 
Ww. 1 do. 
w. | do 
Ww. Moderate. 
NEN. do 
SW j do. 
NW. do. 
E.S. do 
BW. Brisk. 
w. deo. 
Ww. do. 
NW. do 
SW do | 
E.W. Moderate. 
E do. 
NE do. 
BE. do. 
Ww do. 


NE. | do. 
NW.W. brisk. 
Ww. | do. 


Thermometer 


75.00 on Wth 


26.00 on 21st. 


15.53 


} 
| 


Water State of the weather, and 
fallen in Remarks. 
raia 


inches. 
Cloudy—do, 
Clear—do 
Lightly cloudy—do. do. 
Clear—tlying clouds. 
Clear—do 
Clear—do 
Cloudy—do. 
50 Cloudy—rain 
VL Cloudy—shower, 
Partially cloudy —clear 
Partially cloudy—do do. 
« lear—fying clouds 
Clear—cloudy 
4 Lightly cloudy—rain and snow 
Us Clear—cloudy—snow 
Clear—lightly cloudy. 
Cloudy—do 
1.46 Cloudy—rain with thunder 
Cloudy —flying clouds. 
Clear—lightly cloudy 
Clear—lightly do 
Cloudy—do. 
Clear —c loudy 
40) Snow—hail—rain. 
| Cloudy—do. 
| -12 |\Cloudy—train. 
| Flying clouds—clear 
.26 ‘Cloudy—thuarler shower 
Cloudy—tlyi ng clouds 
Ciear—clear 


Barometer. 

30.20 on 17th 

29.54 on 10th, Lith, 190 
29.79 


